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FOR HIGH PRESSURES 
AND TEMPERATURES 








DROP FORGED STEEL 
VALVES AND FITTINGS 


are used extensively in the industrial ‘fields where high 
pressures and temperatures are necessary. In the new 
El Paso Electric Railway Power House, El Paso, Texas, 
Vogt Fittings were installed because of their dominant 
strength and capacity for enduring hard strenuous ser- 
vice. Leading engineers and builders of power plants 
and installations, where high temperatures and pres- 
sures are vital features, endorse the use of Vogt Fittings. 
The El Paso Plant was constructed by Stone & Web- 
ster, Inc., universally known as efficient construction 
engineers and builders. Write for Bulletin F-5, dis- 
count sheet and free sample fitting. 
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MANUFACTURERS OF DROP FORGED STEEL VALVES AND 
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REFINERY EQUIPMENT. 














Branch Offices: New York, Philadelphia, Chicago, Dallas. 


Our Authorized Agents: 
Metalwood Mfg.Co.,. . . . Detroit, Mich. 
Pittsb’gh Valve Fdy. & Const.Co., Pittsb’gh,Pa. 
John Simmons Co., . . . New York, N.Y. 
Walworth Mfg.Co., . . . . Boston, Mass. 
Walworth Mfg. Co., Chicago, Ill. 
Walworth Mfg.Co., . . . . Seattle, Wash. 
































As a matter of reciprocal business courtesy help trace results 











October, 1923 COMPRESSED AIR MAGAZINE Adv. 5 

















Vol. XXVIII, No. X, October, 1923 
NOTE—For subscription terms see first Editorial page 
: Making a Success of It in the Ce- Advertisements 
Articles ment Industry. Charles Baumber- 

Ea ocala ee Sta, sere 4 bao Be Ke 657| Books for the Compressed Air 
Damming the pear i Metin pay ‘ns - Wslbacinnyy: A 6 sad eS, as el ance + 

60,000 H.P. Robert G. errett.. ir-Dri i ucyrus eam sph a 
eg Teneees in aan 660 | Bury Compressor Co............. 24 
Compressed Air in Sulphur Mining. Beto ee ee Gercaea t poarmeande agg, Pech ony A. S. 
Cloyd M. Chapman.........+.+.+. 645 | Diamonds from Arkansas .......... 661 Cling-Surface Company Panthers 17 

. 3s ook’s ns, EPS Ee et AE 
—— Hoist Operates Movable 64g | Melting Platinum in a Glass Tube.. 661] Erie Steam Shovel Co............ 22 
OPPSP anvccevccsvccesrovcrseveces iver Tyte Piston Ring Division W. ie 

PD RU aE ok ack b d400 0.8s went ons 661 0 Be Be CO. cso wercccccvccccccs 
Steam Power at Times the Cheaper eee France. Packing: Co... 6.5.36: 28 
POW wie teed Gewsn. he enadtewees 646 pty Yeoh Spc General Electric Co.............. 12 
Editorials—Eliminate Waste in In- General Misetric Co. (Sprague). 25 
The United States Navy’s Aerial dustry — Another Transatlantic Goodrich Co., Bo Weis. bcs csasidcvies 14 
Leviathan. Sidney Mornington.. 647 Cable Laid—Our Widening Net- Goodyear Tire & "Gabber kr Sa 28 
: work of Good a - ee mae ae Shey Hi 

: A : Yield a Smokeless uel—The ercules Gas Engine Corp........ 
Pre shoe Ther Sell BoaKeie 650 United States is an Industrial Hercules Powder Co.............. 21 
Rtn ice ae eae Country—Once More the Earth- —— ee, _~ Pig incomgh ponte 9 

ke Tak Its Toll—Fall of nternationa rade Press, Inc.. 

Carving the Great Confederate Me- Cammanediey ‘Prices—Superiority a Ingersoll-Rand Co. .......... ~ié-23-31 

morial on the Face of Stone Moun- Air Brake—Helicopter Flight.... 663 | Jarecki Mfg. Co.................. 
tain. Vernon H. VanDiver...... 651 Pee ig Sa eraie ah ae, dant = 

eystone Lubricating Co....... tin 
ee Wo’t Can I do for Ee. D. E, A. Ladew Co., Inc., Edward R *P 27 
agg sn oo! Retards Butter De- 654 CEO ond con ts eee ie waceeeen 664 Lake Superior p POP EE). pee ee 25 
Re Oe tere 4 re aa eat te er. ies vo eoceae eS A. 
Bees ROWS 6 osc oawlaclge wa pve 664 [anze ENP ic aay eae enw so ee 9 
Water Resisting Glue ............ 654 Book Reviews a core 2 re SRS Nae ere a eae - 

cGraw Hi ss eR ee 
Cilitien AtrePeet Gate... .. <<. 654 Motes of Industry «2.0.5 65.68% «ccewen 665 MeCord Radiator & Manufacturing mi 
Siviney Made: Damihie ta Wabdint The Gasoline Shovel Makes Good.. 665 Midwest “Air Filters, es Seda o ; 4 
: - + . nternational Cement Gun Co. 13 
Service in the Field. A. S. Taylor 655 An Early Pneumatic Dispatch Tube 665| New Jersey Meter Co............. 26 
A tat c-. icing ny yo ohana aikcere aime 4 

Pneumatic Paving Breakers Rush j kshop Speeds Drill Sharp- tearns-Roger ee ali Sie. 6, eign erat 
pO a . a a re eae 656 go yes - Spit _ _ aa dees ane sig 666 | Terry Steam Turbin Co........... 11 
Vacuum Oil Co. ... 0.2.6.0 Back Cover 
New Protective Paint ............ 656| New Flying Machine ............. 666 Heer ag. lg apace carters 19 

Westinghouse Electrical & Manu- 
RRO: TERE. 5 oc sie ee bulcainns 66 ahte 656 |To Measure the Power of a Horse.. 666 PREIS 5. aie iec es oN cba e e's 20 














LIDGERWOOD CABLEWAYS 


Steam and Electric 
Spans up to 2000 
Loads up to 20 tons 

Handle plain or automatic 
dumping skips, concrete 
tubs, forms, grab buckets 
for excavating. 








‘Have proven their value 
in building locks, dams 
bridges, filtration plants 
quarries, open pit mining 
and storage. 


They perform every duty of 








Tie Liens aioe mad br tn iis Cope Coo lites vtec Jong span overhead cranes 
HOISTS CABLEWAYS DERRICKS 


Catalogs upon request 


LIDGERWOOD MANUFACTURING COMPANY 
96 Liberty Street, New York 


Chicago, Cleveland, Detrott, Pittsburgh, Philadelphia, Birmingham, Los Angeles, Seattle, London, Eng., Sao Paulo, Brazil, Apartado 812, Mex. 
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MULTI-STAGE PUMP--MOTOR DRIVE 




















-SINGLE STAGE PUMP--MOTOR DRIVE. | 










































































SINGLE STAGE PUMP--GASOLINE ENGINE DRIVE 
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The Right Pump f 


Every Cameron Centrifugal Pump has the 
following features which account for its re- 
liability and high operating efficiencies— 

we 

Horizontally split casings give easy access 
to all working parts; 

Hard steel shaft accurately ground and pro- 
tected by bronze sleeves from the fluid 
handled ; 

Double wearing rings around the impeller 
make it possible to restore joint to ini- 
tial condition with slight interruption ; 

Flexible couplings of large diameter and 
well-shrouded compensate for slight 

variation in alignment; 

Extra deep stuffing boxes insure minimum 
leakage. 


Before shipment each pump is tested for its 
specific operating conditions; also at the ca- 
pacities and heads within the range of the 
particular pump at constant speed. This test 
shows the hydraulic condition, efficiency, and 
power at all capacities and gives a check on 
running balance, proper lubrication, and all 
mechanical conditions. 


Single-stage, double-suction, volute Pumps, 
Class “DV,” are built in sizes giving a capac- 
ity range from 90 to 20,000 gallons per min- 
ute against heads up to 230 feet. Multi-stage 
Pumps, Class “MT” are built for pumping 


Complete Set of Bulletins 
upon request 
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HE DEERFIELD RIVER is what is 

termed a “flashy” stream which drains a 
section of the Green Mountain region of Ver- 
mont, and flows southward to Massachusetts 
and thence eastward until it meets the much 
more imposing sweep of the Connecticut. Dur- 
ing the past comparatively dry summer months, 
the Deerfield has given to the casual eye a de- 
ceptive impression of its possible maximum en- 
ergy. In the springtime, however, with the 
rains falling and the snows melting over a rath- 
er expansive watershed, the Deerfield can be 
a roaring torrent. 
Only a few years ago, the New England 
Power Company turned its attention to the 
Deerfield not so much because of any great 





Bvolume of water carried by the stream but 


rather on account of the fairly pronounced 
gradient of the valley and the effective heads 
which could be made available by interposing 
dams at strategic points. In the interval, this 
great public utility, which furnishes current to 
no fewer than 100 communities large and small, 
has called into being six hydro-electric power 
plants on the Deerfield and is now engaged in 
constructing its master work, the so-called 
Davis Bridge project. 

What the New England Power Company is 
doing on the Deerfield is of the highest sug- 
gestive value, for it shows how, under the con- 
trol of a single management, it is practicable 
fo make the fullest effective use of a streain 
by so coOrdinating the resources of a river as 
lo produce a maximum of energy at a minimum 
of outlay. Not only that, but the resultant bal- 
ancing of these resources enables the associate 
hydro-electric plants to distribute their current 
% as to handle economically the various and the 
shifting needs of homes and industries over a 
wide area, 

About ten years ago, the New England 
Power Company created a storage reservoir at 
Somerset, Vt., for the purpose of controlling 
ina measure the runoff of the headwaters of 
the Deerfield dur:ng freshet periods so that the 
foods could be impounded and held in reserve 
0 help steady at other times the volume of 
Vater flowing southward to the hydro-electric 


stations, The primary object of the Davis 
639 
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By ROBERT G. SKERRETT 





NEw England for decades has 
been conspicuous in the in- 
dustrial life of the nation be- 
cause of its varied and exten- 
sive manufacturing activities. 
The demand for power has 
grown apace, especially in 
latter years; and more than 
once the operation of thou- 
sands of factories in that sec- 
tion has been menaced by an 
actual or a potential shortage 
of fuel. 

Unfortunately, all the coal 
burned in New England has 
to be brought from other 
states and from mines more 
or less remote, and this inevi- 
tably adds to the cost of run- 
ning steam plants. Such be- 
ing the case, it is easy to un- 
derstand why a great deal has 
been done and is being done 
towards developing the re- 
gional water-power resources. 

The present story describes a 
notable effort in this direction 
which will yield in the near 
future a block of 60,000 H. P. 
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Bridge project is to form, about 25 miles below 
the Somerset reservoir, a second basin capable 
of impounding twice as much water. The two 
reservoirs will have a combined capacity ample 
enough to keep the power plants running 
throughout any dry season. 

The main engineering activities involved in 
the present undertaking are centered in that 
stretch of the valley lying between Whiting- 
ham on the north and a point a short distance 
south of Readsboro—an area just a, few miles 
north of the Massachusetts-Vermdént boundary 
line. The principal features of the work, by 
which the natural order of things is to be 
changed, are: a big diversion tunnel 1,550 feet 
long; a pressure tunnel 12,800 feet in length; 


Damming the Deerfield to Produce 60,000 Horse-Power 


The Davis Bridge Project of the New England Power Company a Monumental wees 
Calling for an Expenditure of Eight Million Dollars 


and an immense earth dam, 200 feet high, fill- 
ing the valley from slope to slope a distance of 
1,200 feet. In addition, there is a spillway shaft, 
driven through the rock, to connect with the 
diversion tunnel by which excess water will es- 
cape from the reservoir and return to the riv- 
er’s course immediately below the dam. 

To avoid confusion, let us take up the various 
aspects of the project one by one, starting with 
the diversion tunnel which might properly be 
considered the initial phase of the whole task. 
As may be readily grasped, provision had to be 
made for the continuous flow of the Deerfield 
during the rearing of the dam so that the 
river could run southward’ unimpeded to the 
existing six power stations depending upon the 
stream for 80 per cent. of their operating ener- 
gy. Stand-by steam plants furnish the remain- 
ing 20 per cent. of the power, and these are 
called into service to handle peak loads when 
the Deerfield is low. 

The intake end of the diversion tunnel taps 
the Deerfield at an angle of substantially 90 
degrees to its normal flow and at a point on the 
east bank north of the dam. From there on it 
swings southward through a wide arc around 
the dam, with its discharge end coming out be- 
low the dam and returning the water by an 
easy course to the thread of the stream. That 
portion of the tunnel, at the intake end, which 
passes through earth is circular in cross sec- 
tion, but thereafter the tunnel pierces solid rock 
and is horseshoe shaped. In its finished form, 
whether round or otherwise, the cross-section 
area of the tunnel is equivalent to that of a cir- 
cle 23 feet in diameter. During the winter of 
1922-1923, when much ice and other floating ma- 
terial were carried down the Deerfield, the di- 
version tunnel proved fully equal to all demands. 


«As a matter of fact, the tunnel is able to handle 
“a water movement amounting to 20,000 cubic 


feet per second. 

In driving the diversion tunnel, 21 cubic yards 
of rock were drilled and blasted for each linear 
foot of advance, and this called for the disposal 
of 35 cubic yards of muck for each foot of 
progress. Two modified steam shovels, oper- 
ated by compressed air, were employed in the 
tunnel to do the mucking. These shovels were 
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Left—North portal of the pressure tunnel. 
pressure tunnel. 


equipped with %-yard buckets; and to fit them 
for their service each machine was stripped of 
its boiler and provided with an air receiver. 
Compressors, located outside the tunnel, fur- 
nished the needful air through lines composed 
first of 5-inch piping and then of sections of 4- 
inch piping, until within 100 feet of the shovels 
where hose completed the connections. The 
tunnel averaged 25 feet in diameter before it 
was lined with concrete. The lining was done 
pneumatically, and was shot into place in half- 
yard charges through 6-inch pipe. Ordinarily, 
an air pressure of 30 pounds sufficed to blow 
the concrete, but at times the pressure was run 
up to 90 pounds to clear the line of “plugs.” 
This tunnel was built by the Rollin Construc- 
tion Corporation. 

Now for the great dam which is rapidly rising 
above the bottom of the valley and spreading up 
and down stream for a distance of 
1,300 feet. This dam, when com- 
pleted, will be the highest earth dam 
yet constructed for hydro-electric pur- 
In the language of the engi- 
neer, the dam is of the puddled-core 


poses. 
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Fig. 1—Dumping dirt from air-operated cars. Fig. 2—Rafts from which most of the slushing is done in forming the puddled core. 


ing dirt with hand hose. 


































Center—Switchback for the dirt trains at the north side of the dam. 


type, and is being built by what is termed the 
semi-hydraulic or modified-hydraulic method— 
a process which permits of considerably faster 
work than would be possible if the older form 
of hydraulic construction were employed. 
Anyone familiar with the abundance of rock 
in Vermont will naturally wonder why a pud- 
dled rather than a masonry core was adopted; 
and the answer is the transformations that took 
place in the valley thousands of years ago. At 
some time, when an ice cap covered that part of 
our continent, a glacier ground its way through 
the valley filling the underlying bed of the pres- 
ent Deerfield with glacial drift. Because of this 
deposit, borings made by the engineers failed 
to reach solid rock after penetrating 150 feet 


— 
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Right—South portal of th 


below the bottom of the river. Therefore, in 
the absence of a rocky ledge on which to rear 
a masonry core wall, it became necessary to 
resort to some other type of stabilizing and 
water-resisting core; and, strange as it may 
seem to the uninformed, the experts chose an 
earthen dam with a puddled core—really a cen- 
ter composed of compacted silt washed inti 
place by powerful streams of water. 

In order that the reader may get a fairly ac- 
curate conception of the formation of this dam, 
which, in the end, will be fashioned of 1,900,000 
cubic yards of earth, let him understand that 
first a broad trench was dug athwart the valley 
until a bearing of waterproof clay was uncov- 
ered upon which the core of the dam could rest. 
This trench served as the initial bottom for the 
“pool,” which is shown in some of the pictures 
accompanying this article. Flanking the trench 
on its north and south sides, the builders 
next began to rear walls or causeways of 
earth, dug from neighboring slopes of the 
valley, and to extend them from side to 
side of the valley. As these causeways 
rose, their inner or adjacent — slopes 
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. Fig. 1—Looking south down the valley toward the north face of the dam. Dirt train climbing heavy grade at right. Fig. 2—The dam in 
of hen of construction viewed from the east slope of the Deerfield valley. Fig. 3—The dragline excavator, with a 100-foot boom, which is capable 
ceeding 3% yards of material at a time with its mucker. Fig. 4—The dam seen from the west slope of the valley. The pool will form the 
puddled core of the structure. Fig. 5—Close-up of one of the two rafts equipped with a powerful electrically driven pump which washes down the 
muck in forming the core of the dam, 
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were washed with streams of water, and 
the fine material thus carried down into the pool 
settled and progressively built up the middle 
third or core of the dam. It.should not be 
hard to understand that as the core ac- 
cumulates, its silty substance is compacted un- 
der the increasing pressure; and, in time, 
the center mass will dry out and become 
as hard as cement and equally impervious to 
water. The beaches of the pool, at succeeding 
elevations, have been brought nearer together, 
and in the end the core will have, in section, the 
shape of a truncated cone. When completed, the 
crest of the dam will have a width of 25 feet; 
and over it the railway, now following the east 
slope of the valley, will run to reach the west 
slope where it will travel by a new-route to its 
destination eight miles or more up stream. 

Washing down the inner faces of the upper 
and the lower earth sections of the dam is done 
for the most part by electrically driven centri- 
fugal pumps carried on two rafts, each 
of which is supported by three steel tanks 
or pontoons. These 2-stage pumps are di- 
rect connected to 100-H.P. motors; and each 
pump is capable of throwing 750 gallons of 
water a minute against a 300-foot head. This 
work is really an adaptation of hydraulic min- 
ing methods. Hand hose, fed by other pumps, 
are used on the crests of the dikes to supple- 
ment the service of the pumps. 

The building of this dam is a sort of robbing- 
Peter-to-pay-Paul process, for the dirt must be 
dug from various parts of the prospective res- 
ervoir by batteries of steam shovels and trans- 
ported thence to the dam site by trains of dump 
cars, many of which discharge their burdens 
by pneumatically operated. tilting mechanisms. 
There are sixteen locomotives on the job shift- 
ing this dirt, and they travel over trestles and 
up 4 per cent. grades and switchbacks in order 
to reach the continually rising tops of the dam 
sections. Watching activities at and near the 
dam for a day gives one a better conception of 
the enormity of the task and what must be done 
before the last carload of dirt has been dug, 
moved, and properly placed. The whole opera- 
tion looks from afar like the work of an army 
of ants nibbling away at the limitless body of 
Nature in an effort to change the valley so as 
to form a reservoir covering an expanse of 2,- 
ooo acres. This basin will have a maximum 
depth of 196 feet and be capable of impounding 
130,000 acre-feet of water. The entire water- 
shed tributary to the Somerset and the Davis 
Bridge reservoir has an area of substantially 
184 square miles. The dam will be finished in 
time to arrest the abundance of next spring’s 
freshets; and if water enough be allowed to 
pass onward to keep the plants running farther 
down the river something like three months will 
be required to fill the basin. The dam is being 
built by W. F. Carey Company, Inc. 

Before leaving those of the activities which 
are of a superficial nature, mention should be 
made of the work involved in constructing the 
roadways for the several lines over which the 
dirt trains move and also in clearing a new 
route on the west side of the valley for the 
Hoosac Tunnel & Wilmington Railroad. This 
latter task calls for the raising of the tracks 
170 feet above their former level in order to 
place them where they will be beyond the reach 





of the water when the reservoir is filled. About 
eight miles of track will have to be rebuilt. These 
several incidental jobs have necessitated and 
still require a great deal of digging and filling 
in addition to drilling and blasting much rock. 
In disposing of this rock, no fewer than five 
Ingersoll-Rand portable compressors are in ser- 
vice today. These machines are of Types Four- 
teen and Twenty—the smallest being a 6x6-inch 
unit and the largest a 9x8-inch unit. In relo- 
cating the regular railroad, the portables furnish 
compressed air for the operation of eighteen 
“Jackhamers” and a No. 33 “Leyner” sharpener. 


When the dam is completed and the diver-_ 


sion tunnel is no longer needed to by-pass the 
Deerfield, the tunnel will be plugged at a suita- 
ble point inside of its intake end, and its re- 
maining portion will become an integral part 
of the spillway system—water reaching the 
tunnel by a vertical shaft 163 feet deep and 22%4 
feet in diameter. This spillway shaft, popular- 
ly termed the “glory hole” by the men on the 
job, is surmounted by a great circular intake, 
having a radius of 80 feet, that is to be finished 
with a series of converging, curving vanes 
which will guide the descending water, with an 
easy vortexlike movement, into the spillway 
shaft. The spillway system in its entirety will 
call for the excavating of more than 60,c00 
cubic yards of rock. This, of course, includes 
the abandoned portion of the diversion tunnel. 
The concrete crest of the spillway will lie 14 
feet below the crest of the earth dam. It is com- 
puted that the spillway will be able to handle 30,- 
000 second-feet of water—a volume 100 per cent. 
greater than that shown by any flood record of 
the river. Compressed air for the prosecution 
of the spillway work is obtained from a power 
plant located on the east bank of the river 
south of the dam, where are installed three com- 
pressors—one a 14x1I2-inch Type ER machine 
of 464 cubic feet capacity and two XB-2 units, 
each of 888 cubic feet capacity. This plant 
also supplies air for the drills and other pneu- 
matic equipment at work in the neighboring sec- 
tion of the pressure tunnel. The Rollin Con- 
struction Corporation has the contract for the 
spillway system. 

So far, we have considered only those fea- 
tures of this vast undertaking by which the 
normal course of the Deerfield will be ar- 
rested and controlled and by which a large lake 
will be formed in a part of the valley that hith- 
erto has been of relatively modest economic 
value. Now let us see how the head of water 
that will be made available bythe dam willbe 
put to service in developing many thousands of 
electrical horse-power. This brings us to that 
phase of the project which has to do with the 
driving of the pressure tunnel through the rocky 
backbone of a portion of the Hoosac Range 
for a distance of nearly 2% miles. This. tunnel, 
when lined with six inches of concrete, will 
have a cross-section area equivalent to a tube 
fourteen feet in diameter, and will constitute the 
conduit by which water from the reservoir will 
be delivered to the wheels of the turbo-gener- 
ators which are to be placed in the power house 
being reared on the east bank of the river, 
south of Readsboro. The mean operating head 
will be a matter of 345 feet. The excavational 
work on the tunnel is now 75 per cent. com- 
pleted. 








For the sake of exactness, it should be said 
that the pressure tunnel is to be horseshoe 
shaped in cross section except for the last 33 
feet of its down-stream, end, which will be cir. 
cular and lined with steel 17/32 inch thick 
This tunnel lining will terminate in a manifold 
which will connect with three steel penstocks, 
each nine feet in diameter. Each penstock, in 
its turn, will lead to one of the three turbo. 
generators to be located eventually in the power 
house. At the start, only two of these 20,00 
H.P, machines will be installed. In providing 
for the installation of the penstocks it will be 
necessary to excavate 6,000 cubic yards of rock. 

The pressure tunnel is being constructed by 
Mason & Hanger; and from end to end is piere. 
ing a solid ledge of mica schist with occasional 
interposed veins of quartz. For the most part 
the rock is not hard but it is tough, and this 
condition adds somewhat to the task of the drill. 
ers. The tunnel is being driven without shafts 
and from four headings—two of these have 
taken their points of. departure, respectively 


north and south, from an adit which enters the’ 


mountainside, on grade, mid-length of the tun- 
nel. The adit is 800 feet long. The two re. 
maining headings have been driven from points 
on the east slope of the valley—the north por- 
tal entering the mountain on the up-stream side 
of the dam, while the south portal is located 
well up the slope and immediately above the 
power house site. 

For the first 1,000 feet at the intake end, the 
pressure tunnel has been driven on a descending 
grade in order to get proper cover. From there 
on the line of the tunnel slopes downward on 
gentle gradient of .8 of a foot per 1,c00 feet 
The writer did not visit the adit and the asso- 
ciate headings, but he was told that the drill 
round practice there was substantially identical 
with that adopted at the headings driven from 
the north and the south portals—that is to say, 
an average of 45 holes in the combined heading 
and bench. To be specific, the heading round 
consists of from 32 to 33 holes, while from 2 
to 14 holes, in two rounds of 7 each, are drilled 
in the bench. The heading holes are drilled 
from 8 to 10 feet in depth, and are collared 2¥ 
inches in diameter, whereas the bench holes are 
uniformly 6 feet deep. 

At each heading, there are four No. 248 
“Leyner” drills mounted on two columns, and 
the bench is drilled by a No. 13 DCR “Jack- 
hamer.” “Jackhamers” are also employed to 
drill pop holes in pieces of rock that otherwise 
are too large to be picked up by the mucking 
machines or to be loaded into the mucking trains 
by hand. The latter trains consist of three 
cars, each having a capacity of from 48 to 50 
cubic feet, which are drawn: by storage battery 
locomotives. Two rounds .are fired in the 
course of 24 hours; and the tunneling is carried 
on in 10-hour shifts. 

Comparatively little water finds its way into 
the tunnel sections, and this seepage is easily 
taken care of by a few air-operated pumps. 
Some of these pumps also furnish water to the 
“Leyner” drills. As might be expected, the 
tough rock necessitates the fairly frequett 
sharpening of numerous drill steels, and to f 
cilitate this work the various blacksmith shops 
on the job are outfitted with “Leyner” sharp 
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Looking north on the east slope of the Deerfield valley a , f 
showing parts of two hydro-electric units in the power house Drilling rock with a “Jackhamer” just above the north 
wnder construction. portal of the pressure tunnel of the Davis Bridge project. 
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e The largest steam shovel on the job digging dirt for the __ Heading in the north portal section of the pressure tunnel 
ared 2% construction of the dam. It is capable of handling 5% cubic ‘ith four “Leyner” drills at work. 
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A blacksmith shop at the south portal of the pressure tun- Portable compressor furnishing air for pneumatic tools used 
nel that is equipped with.a No. 50 “Leyner sharpener and a . in relocating the railroad which will follow a route about 200 
No. 25 “Leyner” oil furnace, feet above its original position. 
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North end of the big diversion tunnel. 


David” pedestal grinders. As a matter of fact, 
“Leyner” sharpeners of different sizes are pro- 
vided for the handling of drill steels wherever 
rock has to be drilled and blasted on the entire 
undertaking. It goes without saying that there 
are a number of compressor plants for furnish- 
ing the operating air used extensively not only 
for the running of drills, sharpeners, pumps, 
hoisting engines, and riveters, but also for the 
working of the four Hoar mucking machines 
employed in the pressure tunnel. Where the 
activities cannot be reached by the lines from 
these plants, the needful air is provided by 
portable compressors. 

Just outside the southern portal of the pres- 
sure tunnel there is to be erected a gigantic 
surge-tank of the Johnson differential type. 
This surge-tank will have a diameter of 
34 feet and a height of 183 feet, and, as 
its name implies, will act as a safety or a 





rn 


Fig. 1—Drilling with a “Jackhamer” at the intake end of the spillway system. 






















































































































































































Discharge end of the diversion tunnel. 


relief valve for the absorption of any hammer- 
blow movement which may originate in the sys- 
tem anywhere between the intake of the tunnel 
and the Allis-Chalmers water wheels in the pow- 
er house. This monumental structure of steel is 
to be furnished and erected by the Riter-Con- 
ley Company of Pittsburgh, Pa. The Lancaster 
Iron Works, of Lancaster, Pa., have the con- 
tract for the penstocks; the General Electric 
Company is providing the big generators; and 
L. H. Shattuck, Inc., of Manchester, N. H., is 
building the power house. The power house sub- 
structure, which is of concrete, rests entire- 
ly on a solid ledge, and has called for the ex- 
cavating of 4,000 cubic yards of rock. This 


structure is externally 60 feet wide and 114 feet 
long; and, as is the practice with the New 








Trestle over which dirt reaches the dam. 


England Power Company, the superstructure 
will be of brick with a concrete-slab roof. 

Immediately up stream of the power house 
there will be located an outdoor switching sta- 
tion which will constitute the power-house end 
of a 75-mile transmission line leading to the 
main switching station at Millbury, Mass. En- 
ergy will be sent over that line at 110,000 volts. 
On the down-stream side there is to be an- 
other outdoor switching station which is to con- 
nect with existing lines linked with the plants 
already in service below on the Deerfield. This 
station will handle current of 66,000 volts. The 
building and the erecting of the transmission 
system will be taken care of by the Power 
Construction Company of Worcester, Mass., a 
subsidiary of the New England Power Com- 
pany. When completed the Davis Bridge 
project will represent an outlay of fully 
$8,000,000. 


Fig. 2—Deerfield valley as seen from the. site of the surge-tank. 


Fig. 3—On the edge of the “glory hole” or spillway. Fig. 4—Concrete foundation of power house after removal of forms. 
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Compressed Air In Sulphur Mining 


OMPRESSED air plays an 


By CLOYD M. CHAPMAN* 





important part in the oper- 
ation of the new plant of the 
Freeport Sulphur Company at 
Hoskins Mound, Tex. It 
pumps a substantial portion of 
the enormous quantities of 
water that are required in the 
mining of sulphur by the 





SZ 





Frasch or hot-water process; it 
raises the molten sulphur from 
the underground deposits to the 
surface; and it performs many 
other but less important func- 
tions. 

To appreciate the work of 
compressed air in this plant it is 
first of all necessary to under- 
stand the elements of the 
Frasch process for mining sul- 
phur. The method consists es- 
sentially of melting the sulphur in the ground by 
means of hot water, and of pumping the molten 
sulphur to the surface. To melt the sulphur, 
water, at a temperature of approximately 
330°F., is pumped down into the sulphur-bear- 
ing strata lying 1,000 feet or more below 
ground. As the temperature of the water is 
practically that of steam at 100 pounds pres- 
sure, the water has to be heated and kept con- 
tinuously under that pressure lest some of it 
be converted into steam. The water is there- 
fore pumped under the aforementioned pres- 
sure into specially designed heaters, where it 
comes in direct contact with live steam at the 
same pressure. 

After heating, the water is fed to pumps 
which increase its pressure from 100 pounds per 
square inch to such a pressure as may be re- 
quired to force it into the sulphur well—usually 
from 150 to 200 pounds per square inch. These 
booster pumps discharge the high-pressure hot 
water into covered pipe lines which are run 











sulphur 


*Consulting Engineer, New York City. 





Interior of the power plant. 
pressure compressors which furnish operative air for the mining 
of sulphur and for other essential purposes at Hoskins Mound. 


The high-pressure and the low- 
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phur, at the same depth, the 
necessary pressure would go up 
to about 780 pounds. In prac- 
tice, however, the starting pres- 
sure is a variable quantity that 
cannot be predicted accurately 
owing to differing underground 
conditions. Operating pressures 
also vary with different wells 
and at different times in the 
same well. 


6x 
RE y 
ad “ew 
Dips Not only does compressed air 
: raise the sulphur to the surface, 
but, instead of discharging the 
liquid at the top of the well into 
an open tank, it blows the sul- 
phur through a long line of 
steam-jacketed piping to a re- 








Discharge lines from which the molten sulphur is delivered to the great 
vats. 


from the heating plant to the various sulphur 
wells scattered over the producing area. One 
water heating plant may serve as many as half 
a dozen wells. 

The piping leading down into each well is 
made up of several pipes, ranging from one 
inch to ten inches in diameter, placed one with- 
in the other. The outermost pipes carry water 
down to the sulphur-bearing strata, where it 
passes out of the piping through perforations. 
Within the water pipes, which are six and eight 
inches in diameter, is a 3-inch line extending 
to the bottom of the well. The sulphur, as it 
melts, flows to the bottom of the well and is 
raised through this line to the surface of the 
ground by means of compressed air fed through 
a I-inch pipe within the 3-inch line. 

The wells are over 1,000 feet deep; and 
melted sulphur has a specific gravity of 1.81. 
Therefore, high pressures and relatively large 
volumes of air are needful to raise the sulphur 
to the surface. To start an air lift on a column 
of water 1,0co feet deep would require 433 
pounds pressure; but in the case of liquid sul- 





A battery of boilers and the main steam header. 
much of it, plays a prime part in the mining of sulphur as practiced 
in the Freeport district. 


ceiving station where it is dis- 
charged into a concrete tank 
lined with steam coils. Up to 
this point, air is the sole medium for handling 
the liquid sulphur ; but from then on it is forced 
by steam-jacketed, vertical, multi-stage centrif- 
ugal pumps through steam-heated lines to the 
storage pile. Without the air lift, it would be 
rather difficult to reduce to practice the hot- 
water system of mining sulphur. 

Well water for use in the boilers is pumped 
by a simple air lift. The water is discharged 
into a ditch, and flows by gravity to a point 
near the plant where it is picked up by centrif- 
ugal pumps and discharged, after chemical 
treatment, into the storage reservoir. 

We have now outlined the principal uses of 
compressed air that call for the largest vol- 
umes of this operative medium at the highest 
pressures. There are, however, many minor 
services to which compressed air is put to con- 
siderable advantage. For instance, ejectors, 
operated by compressed air, prime the centrif- 
ugal pumps employed for passing mine and 
boiler water through the chemical treating proc- 
ess to the storage reservoirs. As compared 
with a vacuum pump or other priming units, 
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Power plant and associate buildings of the Freeport Sulphur Company at Hoskins Mound, Tex. 


the air ejector for this work is reliable, and 
inexpensive. 

Air-driven turbine tube-cleaners remove 
scale from pipes and boiler tubes, and pneu- 
matic augers bore holes in the solid, stored 
blocks of sulphur preparatory to blasting the 
material down for shipment. Pneumatic ham- 
mers, chisels, and drills are utilized for re- 
pair and maintenance about the plant; jets of 
air clean dust from the electrical equipment ; 
and the air brush paints the otherwise inacces- 
sible portions of the buildings and the equip- 
ment. Low-pressure air is supplied to the chem- 
ical laboratory, where it does many useful 
services. 

One other duty which air is found to per- 
form very satisfactorily at the Hoskins Mound 
plant is that of handling oil received in tank 
cars. A storage tank for lubricating oils is 
located at such a height that oil may flow from 
it by gravity to measuring pumps for distribu- 
tion by the storekeeper. This receiver is too 
high to permit a railway tank car to discharge 
into it by gravity; but a few pounds of air, ap- 
plied at the top of the car, easily and promptly 
forces the oil into the storage tank. No pumps 
are called for: all that is necessary is an air 
line leading from the compressor and a pipe 
connection from the car to the storage tank. 

The compressor equipment at this plant con- 
sists of two 2-stage, simple, steam-driven ma- 
chines, each with a capacity of 1,000 cubic feet 
of free air per minute operating at a pressure 
of 100 pounds, which supply air for pumping 
water and for general service, and of five high- 
pressure, steam-driven compressors for pump- 
ing sulphur. Three of the latter are 2-stage, 
500-pound compressors, with an individual ca- 
pacity of 414 cubic feet of free air per min- 
ute, and the remaining two are 3-stage, 1,000- 
pound machines with capacities of 400 cubic 
feet of free air per minute. 

The Hoskins Mound plant is the fifth of its 
kind to be built for the Freeport Sulphur Com- 
pany by Dwight P. Robinson & Company, Inc., 
within the past ten years. 





The annual soap bill of the United States 
amounts to $250,000,000; and every family 
within its confines—averaging 4.4 persons—used 
80 pounds in the fiscal year ending June 30, 
1923. And this despite the so-called “great 
unwashed.” 


PNEUMATIC HOIST OPERATES 
MOVABLE HOPPER 
S OME MONTHS ago our attention was at- 
tracted to a short article in Engineering 
News Record, which described how a movable 
hopper helped to save time in loading concrete 
cars used in connection with the lining of the 
Kern Canyon Tunnel of the San Joaquin Light 
& Power Corporation of California. 

Believing that this topic would be of interest 
to readers of the Magazine, we have gone to 
some trouble to obtain additional data, and are 
now able to supplement the information pub- 
lished by our contemporary. As will be re- 
called, the Kern Canyon Tunnel forms part cf 
a great hydro-electric undertaking; and one of 
the engineering problems was to maintain a 
supply of concrete for the pneumatic gun em- 
ployed in placing the lining. 

The gun was loaded from a train of deliv- 
ery cars, each of which had six compartments 
capable of holding eleven cubic feet of concrete 
apiece. In other words, each compartment car- 
ried just enough concrete to provide a single 
charge for the gun; and a small gate in the 
side of each of these subdivisions permitted 
the concrete to be discharged into the gun. The 
cars were loaded from a stationary hopper 
which was substantially like the delivery cars 
except that the outlet gate was made in one 
long piece so hinged that it could be operated 
by a lever at either end. 











General arrangement of chute, hopper, and delivery car. 


Some difficulty was experienced and a good 
deal of time was lost in spotting the compart- 
ments of a car so as to bring its several sub- 
divisions directly beneath the corresponding 
openings in the hopper. This trouble was ef- 
fectually overcome by a movable hopper de- 
signed by Messrs. Thebo, Starr & Anderton 


_teen feet. Inasmuch as the hoist was reversible, 


‘cost more than steam power. 
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of San Francisco. The modification proved the 
means of materially speeding up the work. The 
accompanying diagram makes this clear. 

The motive power for the hopper was a “Lit- 
tle Tugger” hoist mounted on one end of the 
hopper body. Several turns of cable were tak- 
en around the drum of the hoist; and each end 
of the cable was fastened to a stanchion placed 
at its end of the hopper scaffold or elevated 
track. When the hoist was operated, being un- 
able to wind up the doubly anchored cable, it 
shifted itself, and, in traveling horizontally, 
moved the hopper a matter of fourteen or fif- 


a single machine served to draw the hopper in 
either direction and thus to spot it toa nicety, 
The advantage of that arrangement should 
be obvious. It made it practicable to move the 
hopper along beneath the discharge end of the 
concrete chute, and facilitated the uniform load- 
ing of all the compartments. When a delivery 
car arrived on the track below the hopper, the 
latter was quickly and accurately spotted by 
the man in charge, who then tripped the single 
hopper gate and simultaneously filled the cor- 
responding compartments of the concrete car. 





STEAM POWER AT TIMES THE 
CHEAPER POWER 


ATER power is never developed and 
employed for nothing; and often it may 
This fact, how- 
ever, does not permit us to ignore the impend- 
ing exhaustion of the world’s coal supply. 

It is officially reported that in New York 
City the cost of producing electrical energy on 
the spot has already reached a point lower 
than the cost of hydro-electric energy plus the 
cost of transmission from any available water- 
power source to the city lines. 

In 1920, the average use of coal for generat- 
ing electrical energy in the State of New York 
was 2.43 pounds per kilowatt-hour. In 1922 it 
was 2.1 pounds—a decrease of 13% per cent. 
in two years. And now the large modern cen- 
tral station has reduced the coal consumption to 
1%4 pounds per kilowatt-hour. 





It is far better to be deceived occasionally by 
a fellow-man than to be distrustful of all men. 





5 ayy leat 


A review of the production of gold, silver, 
copper, lead, and zinc in the State of New 
Mexico for the past twenty years shows a wide 
annual fluctuation in the case of each metal; 
but the gross value cf all five minerals in 1922 
was more than threc times their gross value if 
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Our Leviathan of the Air: 


NCE MORE the United States Navy is 

doing splendid pioneer work in the field of 
engineering and venturing undismayed into a 
realm of exploration which may prove of in- 
calculable value in advancing the commercial 
use of airships. 

In the designing and the- building of the 
great rigid dirigible ZR-1 many technical prob- 
lems had to be met and solved, and scores of 
other puzzling questions are to be settled during 
her initial flights and later on when her maxi- 
mum powers of endurance are drawn upon for 
a possible journey across the frigid expanse of 
the Arctic regions. 

Because the ZR-2 collapsed in midair and 
burst into flame while manoeuvering aloft on 
her trial trip abroad, and because other dirigi- 
bles of a kindred nature have been wrecked 
or destroyed in one way or another, there has 
been a tendency in numerous directions to 
condemn the type offhand and to declare them 
too weak and too bulky ever to be of any prac- 
tical service—especially in times of peace. 
Rear-Admiral W. A. Moffett, Chief of the 
Bureau of Aeronautics, has consistently main- 
tained an opposite view, and has repeatedly 
pointed to the really excellent performances. of 
the German Zeppelins under widely varying 
conditions. 

It is not a matter of common knowledge 
that the Zeppelin L-59, in 1917, voyaged from 
Bulgaria across the Mediterranean and Egypt 
and as far over Africa as Lake Victoria 
Nyanza, where she was recalled by wireless 
and returned, without a halt, to her starting 
point at Jamboli. In that flight the L-59 covered 
a total distance of 4,500 miles, and landed 
again upon Bulgarian soil with sufficient fuel 
still in her tanks to have carried her 3,000 
miles further. In planning the ZR-1, the 
aeronautical experts of the United States Navy 
have profited as far as possible by the experi- 
ence of the Germans who have, undoubtedly, 
heretofore lead in the construction of rigid 
dirigibles of great size. It is only fair to 


By SIDNEY MORNINGTON 














The mooring mast by which the ZR-1 will be 
held when standing by and ready for a flight 
from the U. 8S. Naval Air Station, Lakehurst, 
N J. The great ship will be able when so secured 
to ride out a gale in perfect safety. 














An artist’s conception of how the navy’s immense rigid airship will look while in flight. 





the ZR-J 


mention that the advice of engineers outside 
the navy has been freely sought in order that 
the ZR-1 might represent the present climax of 
knowledge in this particular field. 

That the layman may grasp something of the 
skill displayed in the building of the ZR-1, it 
might be well to mention some of her out- 
standing features and her principal dimensions. 
From end to end, the airship is 680 feet long, 
has a maximum diameter of 79 feet, and will 
be driven by six gasoline engines capable of 
developing a total of 1,800 H. P. At full speed, 
the ZR-1 will make 75 miles an hour, but her 
cruising speed will be nearly ten miles slower, 
and at the latter rate she will be able to cover 
4,000 miles on her fuel supply. With her 
twenty gas cells filled with 2,115,000 cubic feet 
of non-inflammable helium, the ship can rise 
with a gross dead weight of 120,600 pounds. 

As in other aircraft of a kindred type, it has 
been necessary to combine needful strength with 
necessary structural lightness, and this would 
not be feasible but for that metallurgical 
marvel, duralumin—an alloy of aluminum and 
copper that is unique in a number of its char- 
acteristics. In passing, it should be pointed out 
that while the structural get-up has been in- 
fluenced by the best practice abroad still our 
own engineers have not hesitated to add ele- 
ments to the framework wherever increased 
rigidity or strength seemed desirable. 

The skeleton of the dirigible is made up 
for the most part of latticed duralumin mem- 
bers which are triangular in cross section, and 
the longitudinal members of the framing are 
bound to a series of main transverse, circular 


Hangar at the Naval Air Station, Lake- 
hurst, in which the great ZR-1 will be 
housed between flights. 
frames or rings which are spaced about 33 feet 
apart. These rings are stiffened by a compli- 
cated network of diagonal wire braces; and 
midway between each succeeding pair of main 
frames is placed a frame of lighter section 
which is not braced with transverse wiring. 
Again, halfway between the main longitudinals 
are secondary longitudinals, and these are stif- 
fened by their own system of wire diagonals. One 
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The duralumin framework of the ZR-1 assembled and ready to receive the outer covering. 


of the pictures accompanying this article shows 
in a striking manner the cobweblike character 
of the wiring and the complicated and seeming- 
ly delicate construction of the latticed frame 
members. Inasmuch as duralumin weighs only 
about one-third that of steel, it is not hard to 
realize that the whole of the hull framing does 
not weigh more than fifteen tons. 

To add to the difficulties of fabrication, the 
duralumin was first rolled into thin sheets 
from which the multiple units were stamped 
and cut. In preparing these multiple parts, 
great exactness and uniformity had to be as- 
sured, and this was particularly the case in 
drilling rivet holes in interchangeable members. 


Without this precision there would have been 
a gradual accumulation of dimensional errors 
which would have led to serious irregularities 
and distortion of the framework during its 
assembling, section by section. The readers of 
the Magazine will be interested in learning 
that compressed air operated a special riveter in 
fabricating the latticed struts and also helped 
to function the automatic spacing table on 
which rivet holes were drilled in the strut 
channels. 

Duralumin is a metal that must be handled 
with more than ordinary care in order to get 
the best out of it when in a finished state. For 
instance, it can be annealed and made com- 





Framing of the airship’s control car as seen from the rear. 


paratively soft by heating it from 30 minutes 
to an hour at a temperature of 662° F., and 
then by allowing it to cool slowly or to be 
chilled by quenching; and the metal may be 
tempered by heating it to 914° F. and cooling 
it. Duralumin will remain soft for an hour 
or more after tempering, but will gradually 
harden thereafter. Accordingly, the metal must 
be manipulated quickly following the softening 
treatment; and this peculiarity had to be taken 
into consideration in devising the manufacturing 
processes as well as the tools utilized in forming 
and in assembling the different structural units, 


Much ingenuity and engineering resourceful- 


ness were displayed in creating these novel 
facilities. All rivets, which are also of dura- 
lumin, were tempered, and rad to be driven 
before they began to harden. As each struc- 
tural member was finished it was coated with 
varnish by means of a spray-painting outfit. 

Each of the twenty gas bags, which give the 
ZR-1 her buoyancy, is held in place in its own 
cell by a restraining netting formed of ramie 
cord. Outside of this 9-inch mesh is a rein- 
forcing network of tightly stretched wires, 
These wires produce an 18-inch mesh and are 
secured to the inner channels or members of 
the longitudinal framework and to the division- 
al, circular frames. This arrangement, in effect, 
amounts to holding captive within the skeleton 
of the dirigible twenty independent balloons. 
The gas bags are fashioned of goldbeaters’ skin 
—the outer coat of one of the intestines of the 
ox. This material is highly resistant to the 
passage of gas. 

The external skin or envelope of the craft 
is made up of a strong cotton fabric put in 
place in wide longitudinal strips bound by 
lacings to the underlying metal framing. The 
contiguous edges of neighboring strips are 
united by narrow cemented ribbons of the same 
fabric. The envelope is made weatherproof 
by a brush-laid surfacing of cellulose acetate. 


The fuel tanks, of which there are 62, are 
placed in the deep keel that extends fore and 
aft for nearly the whole length of the dirigible, 
and about one-fourth of them are so hung that 
they can be dropped clear of the airship to 
lighten her in case of an emergency. The fuel 
is distributed to the different engines by alum- 
inum piping; and a special aluminum alloy was 
used in casting the pipe fittings. These fittings, 
despite the care taken in their making, developed 
leaks when the line was subjected to test pres- 
sure; and the puzzling question was how to 
make these essential parts thoroughly tight. 
After much experimenting, water glass was 
found satisfactory when forced into the fittings 
under pressure. To prepare the fittings for 
impregnating, they were placed in a sealed tank 
which was evacuated by a vacuum pump. At 
the proper time, the silicate of soda solution 
was turned into the tank until it covered the 
castings, and then air pressure was applied to 
the liquid to force it into any pores in the 
fittings. A pressure of 300 pounds was main- 
tained in this way for about an hour. When 
dried subsequently, the castings were found 
tight against gasoline at a pressure of more 
than 100 pounds—a pressure much in excess of 
that required to convey the fuel from the tanks 
to the engines. 




















































cennnoeesanenteet 


Oct« 


aoneannenenienee 


] 
the ¢ 
4—L 
ting 


TO 


annennnnenendeetUCHEeUEesternnnussenceanesdenenvennenneaneotcccnncaroneceensauescenuenenenntes ouvausauscusnennennenquacosenncasscenuecneauenenicervaceuvuenencunuecnsonensenseassonnsenicenuesusuevueensuesseesssOeveesesuesUnOesOus04e compuevnceatevaesuscucansonenvensesueucevensesvencsscesaucuenseusesuscndoveuensevenseunsonnotsssoscontessuuscuenseusssnsegvenesnstenssuocesensusnseseneesennecseussveeneennes 


-X] October, 1923 COMPRESSED AIR MAGAZINE 


ean 


yoonenenenennes 


649 


AU0UNEHUUEU EEE ELEEU ECE AEEL ATOR A ELUTE TACT UEEOTUEUNS EEUETAAEEUE REALE AES SUAE OO UOCUAERLOCUEOAREDAUECOAESUUOHOGEOUURLANECUSECUCEEDEEEOONEEOCELONELENEDOANECESeEAGeoONEoONONSLONEONESEOONNEOONSONNN TECUUETACUEEEEL ASE NAEAUNSEAAEEMED EA ET NAST UACUU UREA EHELOEEUEESUAEUIAESEENEEUACUAEELS OEE AAEUUSERELOEEOCEUOOENOOESEUCUGEOUAELONEOUUCUOONECUNEOOCELOEDOOOEAAONRAORELONEOLONECOCESOONSUCNSOOEOONEEOOSUASNENUENEAOSOGHOCSEOSOOOESNOONRS 


nutes 
» and 


taken 
turing 
rming 
units, 
ceful- 
novel 
dura- 


ae 


ar avay 


lriven 
struc- 
1 with 
t. 
ve the 
Ss own 
ramie 
rein- 
wires, 
nd are 
ers of 
vision- 











effect, 
celeton 
lloons. 
s’ skin 
of the 
to the 


e craft 
put in 
ind by 
The 
are 
e same 
erproof 
etate. 

















loy was 
fittings, 
-veloped 
st pres- 
how to 
y tight. 
ss was 
fittings 
ngs for 
led tank 
mp. At 
solution 











Ris CITE 


Official Photographs U. S. Naval Air Service. 


. { Fig. 1—Fabrication of duralumin structural units at the Aircraft Factory, League Island Navy Yard, Philadelphia, Pa. Fig. 2—Framework of 
ae the control car viewed + li the front. Fig. 3—How the ZR-1 looked inside during an early stage of her_assembling at Lakehurst, N. J. Fig. 
he tanks 4—Looking down on the giant dirigible within her hangar when much of her envelope was in place. Fig. 5—A close-up of the bridge used in. put- 
ting the dirigible’s outer skin in place. : 
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The six Packard engines which propel the 
ZR-1 are carried in a like number of gondolas 
or cars which are suspended from the under- 
body of the craft. Two of these cars are 
hung on the centerline, well forward and well 
aft, while the four others are disposed laterally 
amidships. The bow and the stern engines and 
one pair of the flanking motors are geared so 
that they turn their propellers at a lower speed. 
These motors are reversible, and are used for 
maneuvering and for driving the airship at 
her cruising speed. The propellers fitted to 
them have a radius of 17 feet 4 inches. The 
ungeared engines drive 12-foot propellers. 

The crew of the ZR-1 numbers 30 men, and 








their living quarters are arranged on a plat- 
form built on top of the keel within the body 
of the craft. The dirigible is handled from the 
control room which occupies the forward end 
of the bow gondola. A telephone system ex- 
tends from this control room to the other gon- 
dolas and to certain important positions within 
the envelope so that the commander of the air- 
ship can maintain vocal communication with 
any essential division of his vessel. 

According to the naval authorities, the ad- 
vantages of this type of craft are: its enormous 
lifting power; its large cruising radius; and 
its ability to travel for long periods at a speed 
three times as fast as that of the swiftest_of 
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Prize Contest Gives Drillers Chance to 


NE OF a good worker’s assets is reason- 

able pride in the tools of his trade. In 
many lines of industry the skilful toiler does 
not shine in public simply because the man in 
the street is unaware how the worker accom- 
plishes results. This is certainly true of the 
men in those branches of industry that provide 
us with raw‘ materials reclaimed from the 
bowels of the earth. 

Recognizing the existence of this pride, and 
intent upon giving them a chance to show their 
skill, mining companies in Jerome, Ariz., staged 
a Fourth-of-July contest for drillers using 
pneumatic equipment. ‘This competition was 
held at the local ball park; and the following 
details have been kindly furnished by Mr. H. A. 
Wright, Efficiency Engineer of the United 
Verde Copper Company. 

The conditions under which the men com- 
peted were carefully prescribed and were to 
this effect: 

Team— 
To consist of one 
Entrance fee, 


of machine, 
ner” drill; 


runner and one helper. 
$10 for each team. Type 
Ingersoll-Rand No. 248 “Ley- 
type of bar, 3%-inch single- 


screw column with arm saddle and collar; 
type of air hose, 1-inch screw connection; 











and type of water hose, 
nection. 


14-inch screw con- 


Steel— 
Two sets of steel will be on hand for each 
team. Cross bit, with a 20-inch change, 
will be used by all teams. Size of starter, 
1%-inch, 30 inches long; size of second, 
1 1%/,s-inch, 50 inches long; size of finish- 
er, 1%-inch, 70 inches long. 


Bar and Equipment— 

The collar will be fastened to the bar and 
set each time by the judges. The arm will 
be assembled, the saddle being separate 
from the arm, and the bar used will be a 
single jack bar 6 feet 10 inches long. The 
center line of the bar will be 30 inches 
from the rock. In oiling the machine, some 
oil must be poured into each one of the oil 
plugs. Water hose must be in one piece so 
that the end of the short connection can be 
screwed into the machine. 


Method of Procedure— 
All equipment will be lying on the platform 
15 or 20 feet back from the rock. On receiv- 
ing the signal, the drill runner and the 
helper will set up the machine, connect the 
hose, move the steel close to the machine, 
oil the machine, turn on the air, and start 
drilling. As soon as the air is turned on, 
the helper will step back and allow the 
machine runner to drill one hole 5 feet 
deep. The depth of the hole will be meas- 
ured by a piece of tape wrapped around the 
finishing steel 5 feet from the edge of the 
bit. The machine runner will receive no 
help of any kind after the air is turned on. 


Prizes— 

The prizes will be $200 for the first team, 
and $100 for the second team. In case there 
are more than three contestants, the prizes 
will be $200 for the first team, $100 for the 
second team, and $50 for the third team. 














dreadnoughts. In justifying the construction of 
rigid dirigibles, Rear-Admiral Moffett has said: 
“One of the reasons for developing airships 
which has actuated the Navy Department in 
this project has been their commercial possi- 
bilities, and the advantages that will accrue to 
American commerce and industry through their 
development.” In conclusion, it should be em- 
phasized that the United States is the only na- 
tion that has sufficient helium to supply the 
needs of a numerous fleet of airships. With 
any other buoyant gas the hazards are too 
great to offer much encouragement to the 
building of trade lines of passenger and cargo- 
carrying dirigibles. 


TT MO 





Show Their : Skill 


Committee— 

Timekeepers, 3; 1 judge; and 1 gage man. 
Two air gages to be used. In order that the 
contest may be fair to all, the same machine 
and equipment will be used by the teams. 
Each team will supply its own steel. The 
team to drill first will be decided by draw- 
ing lots before the contest is started. 5 


Four teams entered the competition, and 
their performances and their ratings are indi- 
cated by the accompanying table: 


Time to Set Up Total Time 


<ntrants Min. Sec. Min. Sec. 
Nanetti-Nava a 46 6 41% 
Lucero-Guiterrez .... 1 58 6 59% 
Pini-Polene .....20. 1 44 7 54 
Moraga-Molina ..... 2 27 8 15 


Allowing for the time taken in changing 
steels, the performances of the two leading 
teams, employees of the United Verde Copper 
Company, showed an actual drilling speed of 
13 inches a minute. This agrees with the drill- 
ing speed attained in a similar contest which was 
held on July 4, 1920. Shop tests, carried out 
with the No. 248 “Leyner” drill prior to the 
competition last July, demonstrated that the ma- 
chine hit 1,611 blows per minute, each blow be- 
ing of 34 foot-pounds. The air consumption 
was 133.5 cubic feet per minute at a pressure 
of 100 pounds. 
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Carving the Great Confederate Memorial on the Face 


TONE MOUNTAIN, on its northern side, 

drops in a sheer, naked precipice for almost 
1,000 feet. A million years of erosion has 
marked it but slightly. Since the dawn of crea- 
tion that rocky dome has stood as it stands to- 
day—well-nigh unchanged, imperishable. Such, 
indeed, is the impression made upon the gazer 
hy this immense mountain of solid granite, 

ose foundation underlies half the State of 
Georgia. The bigness and the bareness of this 
unexplained work of creation fills one with 
profound awe, admiration, and reverence for 
the almighty hand of Him who made it. 


Neither words nor phrases have yet been 
ined that can adequately describe this vast 
rock of ages. Facts and figures give but an 
inadequate idea of its austere grandeur. Stone 
Mountain, surrounded by level and rolling 
ands, rises 1,000 feet from its base. It is ap- 
proximately 1% miles in length, 3% mile in 
readth, and is solid granite without a seam, 
‘rack, or crevice in it. Forty years of quarry- 
ing at its southeast and southwest extremes 
1as hardly nibbled its titantic mass: it has stood 
nce time began, and time will not change it. 
.t the zenith of his creative flight, Gutzon 
}orglum, the world-famed sculptor, conceived 
idea of a magnificent memorial to the 
Southern Confederacy—a memorial 1,100 feet 
ong, 200 feet high, and cut into the side of 
Stone Mountain an average depth of 10 feet. 
\ memorial, the figures of which overshadow 





The clay model of the central group of the memorial. 
extreme left is General J. E. B. Stuart, while on the far right is General “Stonewall” Jackson. 


of Stone Mountain 


By VERNON H. VANDIVER 
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Courtesy Manufacturers Record. 


Arrangement of the great pantographs which 
will make it possible for the sculptors, armed 
with pneumatic tools, to reach every part of the 
rock to be carved. 


in magnitude and grandeur every known sculp- 
tured figure of ancient, medieval, or modern 





times. A memorial, the central group of which 
alone would eclipse the Sphinx. -A memorial 
dedicated not alone to the Southern Confed- 
eracy, whose traditions of heroism are a com- 
mon American heritage, but which is to stand 
as America’s supreme testimonial of the in- 
dissoluble union of the American people. 


This great graven page of history will begin 
on the right near the mountain’s summit, and 
upon it, sweeping downward and across it a 
distance of 1,100 feet, there will be carved a 
succession of groups representing the Confed- 
erate armies marching into battle. On the 
right will be artillery, the horses straining in 
their breeching to hold back the gun carriages. 
Next, will be cavalry in ‘full swing. In the cen- 
ter will be cut a magnificent group of Confed- 
erate chieftains, including President Jefferson 
Davis, General Robert E. Lee, General J. E. B. 
Stuart, General “Stonewall” Jackson, and oth- 
ers still to be selected. On the left of this 
group and extending off toward the end of the 
mountain will be advancing Confederate infan- 
try. General Lee’s figure, in the central group, 
will be nearly 200 feet high, as high or higher 
than a 17-story office building. All other fig- 
ures in this monumental work will be in rela- 
tive proportion and in full relief. The ulti- 
mate impression upon the beholder will be that 
of standing just back of the central group and 
participating in the review of a passing army. 

Below the military pageant there will be 





In the middle is General Robert E. Lee, and at his right is President Jefferson Davis. On 
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The northern face of Stone Mountain on which will be carved Gutzon Borglum’s great memorial to the Confederacy. 


The white arrow indicate 
feet high, and to bring them out properly the granite will be cut to an average depth of 10 feet. 


These figures give a suggestion of the colossal charag positic 


chiseled out of the living granite a memorial 
hall 160 feet long, 60 feet wide, and 40 feet 
high. The floor, the ceiling, the back wall, and 
the end walls will be solid granite. Across the 
front or outside wall will be cut an imposing 
succession of 13 windows, representing the 13 
states of the Confederacy. Each window will 
have carved in its arch the name of the state 
for which it stands. In the center of this unique 
structure there will be a broad entrance reached 
by a magnificent flight of granite stairs rising 
from the base of the mountain, 100 feet 
Bronze tablets, to be 

placed within the memorial 
hall, will preserve the 
names of the men who 
fought for the Confeder- 
acy. 

At the base of the 
mountain, to the right of 
the memorial hall, will be 
built an amphitheater of 
granite rivaling the di- 
mensions of the Roman 
Coliseum. Here the 
precipice goes back in a 
recess which forms a 
natural sounding board 
of great capacity. An ad- 
dress delivered in this 
recess can be distinctly 
heard nearly a mile away. 


below. 


So stupendous a»werk 
of art would be impossi- 
ble of completion within 
the lifetime of its origi- 
nator were it not for 
the ingenious labor and 





painted outlines of some of the figures of the central group. 
delicate tracery are really twelve inches wide. 


time-saving apparatus contributed by the en- 
gineering fraternity and for the liberal use 
of compressed air. It goes without saying 
that Mr. Borglum must possess supreme con- 
fidence in himself and his associates to under- 
take a project of such magnificent proportions ; 
and it is equally true that he has that courage, 
that broad vision, and that singleness of pur- 
pose which is typical of all men who achieve 
greatness. 


© Underwood & Underwood, N. Y. ed, Mr. 


A comparatively near view of a part of the face of Stone Mountain showing the white 


The outlines which look like 


The first obstacle confronting the project 
was to devise some means of getting an outline 
on the face of the precipice. After experiment- 
ing with and discarding numerous schemes, Mr. 
3orglum sought the aid of Edward Porter, 
President of the Precision Machine Company, 
who developed a projecting machine capable 
of throwing a picture a distance of from 700 to 
1,000 feet. A photograph of the clay model 
of the central group, fashioned by Mr. Borg- 
lum in his studio in Stamford, Conn., was then 

made, and from this an outline was re- 
produced on a plate measuring only 

2x2% inches. This outline, 
when projected on the 
face of the _ precipice, 
covered an area 200 feet 
high by 250 feet long. 

Ordinary workmen, sus- 

pended over the cliff at 

night, painted the outline. 
Seen from the ground, 
this outline looks like 
chalk marks, but in real- 
ity every line is 12 inches 
in width. The intense 
heat of the powerful 
light required for pro- 
jection necessitated some 
method of keeping the 
plates cool to prevent 
their breakage. Com- 
pressed air was utilized 





for the purpose. 

With the outline paint- 
Borglum was 
ready to begin the actual 
carving of the pano- 
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rama. On Virginia Day, June 18 past, with 
ceremonies befitting the historic and sacred oc- 
casion, Mr. Borglum was lowered over the cliff 
by means of a steel cable and, with a com- 
pressed air drill, began a work that will require 
six or seven years to complete. While it would 
be possible to execute the stupendous plan by 
suspending men by a series of steel cables from 
an anchorage on top of Stone - Mountain, it 
would prolong the work beyond the sculptor’s 
lifetime. Hoisting machinery of unique design 
and exceptional dimensions has, therefore, 
been developed to expedite operations. 

Numerous steel trusses, anchored 
in the side of the moun- 
tain and held by strong 
steel cables, will support 
an inverted railway on 
which will travel inverted 
towers carrying 233-fooi 
pantographs provided with 
counterweights on one 
end and _ self-leveling 
platforms on the other. 
Each platform will be 16 
feet square; will carry a 
motor-driven air com- 
pressor and 10 or “12 
sculptors with pneumatic 
stone-cutting tools; and 
w.li have a vertical work- 
ing range of 200 feet. 
Along the tops of the 
trusses will run a track 
carrying a_ traveling 
crane for the purpose of 
transporting men and 
tools, and for removing 


on of the platforms from which the various sculpturing apparatus will be controlled. 
work. 


stone as it is cut out. In addition to its 
vertical and lateral radius, each pantograph, by 
reason of an ingenious turntable at the apex of 
its inverted tower, will have a horizontal radius 
perpendicular to the face of the precipice. The 
turntable will permit the platform to be swung 
half a revolution if necessary, so that the plat- 
form can be drawn away from the face of the 
cliff any desired distance. All movements of 
the pantographs will be controlled by operators 
on the platforms. 

Before any of the fine carving can be done on 






_ Mr. Borglum, with a pneumatic drill, being lowered over the face of the precipice to 
drill the first hole in the monumental undertaking. 
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The figures will fill a space 1,100 feet long and 200 


the panorama, it will be necessary to channel 
the outline of each figure and to remove the 
superfluous granite. This will entail many miles 
of channeling and the disposal of hundreds of 
thousands of cubic ieet of granite. The chan- 
nels will have to be cut an average deptk of 
ten feet; and to do this by drilling and broach- 
ing would be a slow and tedious process. 
Though no known channeling machine is light 
or portable enough for the work, Mr. Borglum 
feels confident that the engineering fraternity 
will develop some form of sand blasting which 
may be easily controlled and which may 
also be counted upon to speed up 
the work. When the chan- 
neling is done, the super- 
fluous stone will be bro- 
ken out by the well-known 
plug - and - feather meth- 
od. No explosives will 
be used. 

With the rough outline 
of the figures standing 
out in full relief, Mr. 
Borglum will be ready to 
put an army of sculptors 
to work, placing them un- 
der the direction of his 
students and _ himself. 
Each student, with his 
crew, will work on the 
figure assigned him until 
it is finished, and will 
have as a guide a model 
one-fifth the actual size. 
The model will be sus- 
pended along the face of 
the precipice, and every 
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dimension will be. calipered. The | model- 
ing of the figures will, in itself, be an 
enormous task. Mr. Borglum will require 


for the purpose a studio many times larger than 
any ever before used by a sculptor. He will 
need hundreds of tons of clay and of the other 
materials peculiar to his art. Stone Moun- 











chandise rarely arrives at its destination in a 
condition that corresponds to that in which it 
left the creamery or the cold-storage ware- 
house. 

The new process consists in churning the 
cream in an atmosphere of pure carbon dioxide. 
The air is sucked out of the churn and is re- 








On Virginia Day, June 18, actual work on the memorial was started with befitting ceremonies. 
Mr. Borglum, in working garb, is seen shaking hands with Governor E. Lee Trinkle, of Virginia, 
and in the center immediately back of them stands Governor Thomas W. Hardwick, of Georgia. 


tain will be modeled in sections, one-fifth act- 
ual size, across the end of his studio, and the 
figures will be developed on it. Impressions 
will then be taken and models cast for the final 
work. When the panorama is completed, work 
will begin on the memorial hall and the amphi- 
theater, which, by comparison, will be simple 
undertakings, requiring but a few months to 
execute. 

When the whole project is finished, the hand 
and the ingenuity of man will have done that 
which time could not do. It will have changed 
Stone Mountain: it will have made it the 
eighth wonder of the world. God created 
Stone Mountain. Man is about to create upon it 
the most imposing example of art the world has 
ever produced—a gigantic memorial to a great 
though lost cause. This immense deposit of 
granite has life, as much so as a tree has life; 
and though a detached block of it exposed to 
the elements will disintegrate and crumble in 
about 150 years, nevertheless “our heroes 
carved in stone,” fed by the life sap of Stone 
Mountain, “will stand on guard, custodians of 
imperishable glory, sentinels of time.” None 
but God can destroy it. 





CARBON DIOXIDE RETARDS 

BUTTER DETERIORATION 
NEW METHOD of butter manufacture 
is now being tried in Holland and is re- 
ported to be meeting with considerable success 
in delaying the deterioration of butter, which is 
always a big problem in shipping. Whether 
shipped in tubs, casks, boxes, or tins, the mer- 





placed by carbon dioxide, which fills the pores 
of the butter and keeps out the oxygen as long 
as the butter is not vigorously agitated after 
exposure to the air. The natural process of de- 
terioration is accelerated by oxygen and by any 
temperature above the point at which the but- 
ter fats congeal and close up the minute spaces 
into which oxygen can penetrate and produce 
reactions. The consumption of carbon dioxide 
is said to amount to about 1.1 pounds for every 
1,100 pounds of butter; and its cost, together 
with that of the process, is considered negligible 
in view of the advantages gained. 





CUTTING AIR-PORT LENSES 
WITH SAND BLAST 


HERE RECENTLY arose at the Navy 

Yard, Charleston, S. C., the problem of 
supplying deadlight lenses for certain work 
on one of the vessels undergoing overhauling. 
There were a number of lenses on hand, but 
none was of the size required for this special 
job. Several attempts were made to cut down 
lenses by scribing them on both sides with a 
diamond cutter; by breaking and chipping off 
the edges; and then by grinding down to a 
smooth finish. 

The old method of grinding down the lenses 
on an ordinary emery wheel under water was 
also employed, but this proved too slow where 
there was considerable grinding to be done. 
It was only after various unsuccessful attempts 
of this kind were made—which resulted in 
more broken than good lenses—that a satisfac- 


tory solution of the problem was found in the 
sand blast as the cutting medium. 

The lenses in question were of non-standard 
size, being 1 inch thick and 6% inches in diame- 
ter. They were urgently needed; and, with the 
sand blast, were readily cut from lenses of 
larger size at a saving. An accurate account 
of the cost of the work showed that five lense: 
were cut at a total outlay of $4.50, while the 
average time consumed in assembling and in 
cutting one lens was about ten minutes. 

The glass to be cut is first covered on both 
sides with pieces of paper or cardboard, pre! 
erably the latter, over which are placed stece! 
or cast-iron disks of the required size. Al! o 
these are then held together with an ordinary) 
screw clamp. In fitting the disks, care should 
be taken to have them perfectly level, inasmuc 
as the lens will crack in the cutting operation 
if they are not level. When cut half through 
the lens should be turned over and cutting con 
tinued from the other side. This tends to 
prevent concaving the edge, and thus renders 
a smooth finish and eliminates grinding 

Cutting air-port lenses can be accomplis! 

with a sand-blast equipment, such as is 
stalled in all foundries for cleaning « 
without altering it in any way, except th 
a small nozzle should be used. By this met 
any kind of lens, be it of plain, non-shatterable 
or wire-inserted glass, can be cut with equal 
facility and economy. The procedure is sus 
ceptible of several refinements, such as jigs 
and flat nozzles, where quantities of lenses of 
the same size are desired, or wher: 


ed 














Cutting the deadlights of air ports by mean 
of sand biast. The photograph was taken when 
the reduction of the diameter of the glage disk 
was partly completed. 


lenses are to be cut from the same piece ol 


glass. 

A very marked advantage in the use of 
sand blast for cutting lenses, and one that will 
prove its worth in dollars to any concern 
ploying it, is that chipped lenses, which 
wise would be a total loss, can now be salvag 
by cutting them down to the nex‘ 
size. 
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3} CONOMY OF EFFORT, the reduction 
of lost motion in industry are factors that 
nust play a larger part in our productive life 
if the cost of living is to be lowered and we 
ire to be placed in a position to compete on 
nore nearly even terms in the markets of the 
vorld. 


‘Ss 


The public at large little realizes how spend- 
hrift we are of our time, our money, and our 
saw materials; and it is this lack of general 
understanding—often indifference—that explains 
vhy as a people we go on squandering our 
ubstance while complaining loudly of the bill 
e have to pay. 

About two years ago, the Federated Ameri- 
n Engineering Societies, through the Com- 
- ittee on Elimination of Waste in Industry, 
ade a reconnaissance report which brought 


Z 


/| o light the costly lost motion, the waste pre- 


lent in five of our departments of industry. 
che activities investigated had to do with the 
wanufacture of men’s clothing, the manufac- 
‘ure of boots and shoes, the fabrication of 
xtiles, printing, and the metal and the build- 
iz trades. 

The experts engaged in that research did not 
hesitate to say that hundreds of millions of 
‘lars were yearly wasted which could, for the 
ost part, be saved through the exercise of 
sasonable prudence, foresight, and the em- 
ployment of proper administrative and opera- 
ve methods. The six lines of endeavor 
aualyzed are but a few of the multiple branches 
of our entire industrial life, and in the main 
they have to do with the utilization of ma- 
trials which have already been brought to 
various stages of finish. The Committee did 
tot study any of the great basic fields of effort 
that have to do with the production of those 
faw materials which are mined or quarried from 
the bosom of the earth. 


It is more than likely that the Federated 
American Engineering Societies will, at the 
irst opportunity, have the Committee on Elim- 





ination of Waste in Industry direct its atten- 
ion to mining and to quarrying which pro- 


1 jnde us with coal, iron, copper, zinc, and other 


ete metals as well as with building 


tone and a wide range of needful non-metallic 
cael. These rw stuffs of Nature’s making 
yay properly be termed the very backbone of 
‘f industrial life—the foundation upon which 
| ‘sts all our vast and varied manufactories. 





| Ina general way, the consuming public knows 
«most of the raw materials recovered from 
2 earth’s crust are obtained primarily by 
‘illing and blasting them loose, but beyond 
is the average man in the street knows little 
anything. And yet the price that must ulti- 
itely be paid for these essentials is largely 
ermined by the measure of efficiency or the 

of it displayed in using the tools required 
the work. As a matter of fact, a tremen- 
S amount of helpful, educational service can 












By A. S. TAYLOR 


be done among miners and the like which will 
bring in rich rewards to everyone concerned. 
The pneumatic rock drill has worked won- 
ders in the field of mining—using this term in 
its very widest sense; but this does not mean 
that there is not much to be learned by those 
who are actively engaged in operating and in 
maintaining tools of this sort. A great deal 
of engineering skill has been devoted to the 
development of the air-driven drill so that it 
will function effectively under a wide range of 
service conditions; but the successful and the 
efficient performance of such a piece of ma- 
chinery must, in the last analysis, depend upon 
how it is treated by the man who runs it. The 





UPPLEMENTING manu- 
facturing excellence with ser- 
vice in the field is an indus- 
trial development which is 
rapidly gaining in importance. 
The value of this codperation 
between the producer and the 
user of labor-saving mechan- 
ical equipment has been re- 
cently emphasized by Mr. J. 
H. Jowett, Vice-President 
and General Manager of the 
Ingersoll-Rand Company. 

Mr. Jowett, a short while ago, 
made a tour through some of 
the great mining sections of 
the country. In the accom- 
panying story he shows the 
superior results obtained with 
the pneumatic rock drill 
where the operators had been 
carefully trained by field ser- 
vice men. The article illus- 
trates how service of this sort 
may lead to economies : 
amounting to many millions ; 
of dollars annually. 











TEE 


operator must be taught something of the struc- 
tural limitations of his drill and be made to 
understand that he cannot ignore certain rules 
and then expect the tool to do its best. It is 
logical that the first cost of these labor-saving 
devices should be comparatively high; but this 
outlay is soon covered and a handsome return 
made whenever the drills are capably and un- 
derstandingly used, for with them it is prac- 
ticable to do far more work in a given period 
than could possibly be accomplished by the 
same number of men relying only upon hand 
methods. 

The oldest company in America engaged in 
the manufacture of power-driven drills and 
other mining equipment has, for years, made 
it a practice to Keep in close touch with mining 
men in order to give them a service which 
would aid them in meeting the diversified prob- 


Savings Made Possible by Efficient Service in the Field 


What the Experience of a Great Producer of Pneumatic Equipment Has Revealed 


lems of their field of effort. The interest of 
this company has not ceased with the selling 
of its apparatus—it has been just as much con- 
cerned about their subsequent performance; 
and this has led to the organization of a unique 
force which covers the whole country and fol- 
lows carefully what the tools are doing in the 
hands of the purchasers. Not only that, but the 
activities of these service men are surveyed 
every now and then by some of the executive 
officers and the technical experts of this great 
engineering corporation. 

In carrying out this policy of bringing the 
company’s administrative and manufacturing 
departments directly in touch with the miner, 
several of its officials recently made an ex- 
tended trip through a number of the western 
states for the purpose of speeding up service 
through a first-hand study of the situation. The 
party was made up of Messrs. J. H. Jowett, 
Vice-President and General Manager; Wil- 
liam Prellwitz, Chief Engineer; and Frank 
Carroll, General Western Representative—all 
of the Ingersoll-Rand Company. As Mr. Jow- 
ett has expressed it: “Service has put our busi- 
ness where it is; and at every place visited by 
us our first question, after the usual exchange 
of civilities, was, What can we do for you? 
Our contacts were with the men engaged in 
every phase of mining from those at the very 
headings far below ground to those in charge 
of the different departments at the surface. 
We learned a lot from many of them; and two 
of us, at least, brought home a mass of notes 
which we shall digest at leisure and profit by 
in numerous practical ways. Much of the 
wastefulness in mining, to which the Bureau 
of Mines has called attention from time to 
time, can be very substantially reduced through 
the adoption of simple, corrective measures. 

“Rugged as the up-to-date pneumatic drill 
is, and capable as it is of driving a steel through 
any sort of rock, nevertheless it is a piece of 
machinery that calls for a good deal of un- 
derstanding care. Not only .that, but if a 
proper measure of care and attention is not 
given it, the drill will require more than the 
normal amount of repairs. The pneumatic drill 
is a striking example of the adage, ‘A stitch in 
time saves nine. Further, its career in a 
mine emphasizes the well-known but often 
neglected fact that it costs money to move any- 
thing any distance, no matter how short. And 
this brings us to that outstanding problem— 
proper service. 

“In certain of the more progressive mines, 
and on tunnel work generally, it is the custom 
to carry the rock drills back from the head- 
ing to some convenient point underground at 
the end of every shift so that the tools can be 
examined, overhauled, cleaned and oiled ready 
for the next shift. In this way, minor short- 
comings can be detected and corrected promptly 
and the drills quickly made fit again for use. 
The expense involved is trifling compared with 
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that entailed when drills are taken all the way 
to the surface and there turned over to the re- 
pair shop. In other words, frequent inspection 
underground offsets a rather common tendency 
on the part of the drill runner to carry on with 
a defective or limping tool until the machine 
is put out of commission because of a really 
serious breakdown. 

“And right here it is well to stress the im- 
portance of frequent and proper lubrication of 
rock drills. From the very nature of the ser- 
vice expected of such drills it should be plain 
that the wear and tear of moving parts can be 
kept lowest only by seeing to it that all neigh- 
boring sliding or rotating metal surfaces carry 
a suitable film of oil; and experience has shown 
that a certain grade of lubricant, familiarly 
known as ‘liquid grease,’ is especially suited 
to the needs of rock drills. Indeed, it has 
been found that drills so lubricated at frequent 
intervals by their runners will stand up to their 
work for six months or even more than a 
year without requiring any attention at the 
repair shop. How to lubricate rock drills is 
one of the things the service man teaches. 

“Of course, it is not possible to give drills 
‘the once over’ at the end of every shift un- 
less men trained for that work are at hand. 
This schooling is part of the duty of the service 
men that we keep continually in the field; and 
it is probably not an overstatement to say that 
our company gives many dollars’ worth of ser- 
vice with every drill it sells. The ultimate 
value of this service can hardly be estimated ; 
and operating officials familiar with it prize it 
highly inasmuch as they are better able than 
we are to appraise the resultant benefits. 
Naturally, the service man knows the pneumatic 
drill thoroughly and is fully alive to just what 

it can do and what should be expected of it 
under any condition in practice. 


“A good many mine operators have yet to 
learn that a great deal of money can be saved 
by keeping a sharp eye on the scrap box. All 
too often a perfectly sound drill part is dis- 
carded when a reasonable amount of familiarity 
with the tool and intelligent scrutiny would 
have revealed the part that was causing the 
trouble and which should have been scrapped 
instead. Mark you, these drills are manufac- 
tured by repetitive processes which make the 
component parts interchangeable. Therefore, 
no part of these tools should be thrown aside 
until it is known to be worn out. More than 
once, our service men have cooperated with 
the repair-shop boss in a friendly wager that 
a saving of 2c per cent. was possible in tool 
up-keep. They have invariably made good; 


and this has been accomplished largely through 
watching closely what went into the scrap box. 
Nothing that could be utilized was cast aside. 

“And this brings us to another phase of 
service—that of seeing to it that the customer 
obtains replacements with dispatch and when- 
ever they are needed. A very common prac- 
tice with many big mining operators and engi- 
neering contractors is to carry in their own 
storerooms large quantities of reserve equip- 
Apart from the overhead, which must 


ment. 


be paid for sooner or later, insurance, and the 
cost of maintaining storage facilities, this pro- 
cedure has often found the owners overstocked 























A mobile 
breakers. 


with certain tools and parts. Recognizing this, 
we have devised a system by which we do the 
storage work either at our main plants or at 
our outlying branches, and these stocks are 
kept up in accordance with an intimate knowl- 
edge of the changing needs of each customer. 
Thus, we are able not only to supply him with 
what he needs at short notice but we can so 
regulate production that we can see to it that 
the customer gets the newest and the latest 
patterns of our tools. In short, we help him 
to standardize his equipment and to have at 
his disposal drills, etc., which will do his work 
best and cheapest. 


“Just what this system of our own stock- 
rooms means was brought out forcefully on 
one occasion when a much-used tunnel 
suddenly blocked by fire. The situation was a 
serious one, and it was imperative that means 
be devised to open a way for traffic lest in- 
convenience and losses be suffered by mer- 
chants and a heavy drop in revenue result. 
The management called on the Ingersoll-Rand 
Company to save the day; and inside of two 
hours there were dispatched to the seat of 
trouble four portable air compressors, two 
pneumatic drill-steel sharpeners, numerous 
drills, sets of drill steels, etc. The next morn- 
ing, the men sent with that outfit were at work; 
and inside of eight days they had drilled and 
blasted a way around a cliff and had opened a 
route which sidestepped the obstruction.” 


was 




















This is the hand method of pavement breaking 
which has held sway until the development of 
suitable air-driven tools, 


plant which furnishes compressed air for the operation of two pneumatic paving 





PNEUMATIC PAVING BREAKERS 
RUSH REPAIR WORK 


IME and again, it has been brought home 

to the hastening citizen, whether afoot or 
in carriage, that the public was inevitably incon- 
venienced whenever the tide of traffic was in- 
terrupted or slowed down by improvements 
or alterations which necessitated the diggin 
up of busy thoroughfares. Indeed, it is a mat 
ter of concern to those persons responsible for 
the security of property—especially agains 
the ravages of fire—whenever the prompt an 
rapid movement of fire-fighting apparatus is 
obstructed in the least degree. 

Owing to the development of pneumatic tool 
it is now possible to dig a trench in a street 
to replace the earth—tamp it firmly; and t 
restore the roadway surface to its norma 
smoothness in rapid order. Further, thes 
new aids to fast work enable the repairmer 
to carry on their jobs with a minimum of 
interference to travel. As an example of wha 
can now be done with the facilities avail 
able, we might cite the case of the Pacific Gas 
& Efectric Company in San Francisco. 

That public utility has abandoned the long: 
familiar pick and shovel for digging up streets; 
and recently opened up trenches with pneumatif 
paving breakers drawing motive energy from 
an Ingersoll-Rand portable air compressor 
The object of the digging was to make repair! 
to certain underground mains. The record 
shows that two men, each operating a paving 
breaker, were able to dispose of 300 feet of 
pavement in the course of a working day. A 
third man was in charge of the compressof, 
which was carried on a large motor truck and 
was bolted to heavy timbers resting directly 
on the bed of the vehicle. Two large metal 
drums, hung under the bed of the truck at thé 
rear, formed reels on which the air hose was 
wound when not in use. 





According to a report of the Rubber Asso} 
ciation of American, 146,167,791 pounds 0 
crude rubber was used in the manufacture of 
tires and tire accessories in the second quartel 
of the present year, while less than a fourth of 
this amount, 34,252,502 pounds, was used fo 
all other purposes. The total sales value 
the automobile products was $142,818,771. 
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Making a Success of It in the Cement Industry 


Career of the San Antonio Portland Cement Company a Fine Example of What Can Be 
Accomplished Despite Heavy Odds 


HERE WAS a time when the belief pre- 

vailed widely that Portland cement had 
to come from England where the outcropping 
of so-called Portland rock made the manufac- 
ture of cement a supposedly local industry. 
That erroneous understanding was a handicap 
to the early American cement producers; and it 
took some years to convince the public at large 
on this side of the Atlantic that Nature had 
also furnished us with abundant raw materials 
from which cement of the highest quality could 
be made. 

For those who may be unfamiliar with the 
subject, let it be said here that natural cement 
rock is nothing more or less than a limestone 
carrying a requisite amount of clay; and this 
rock, when properly treated, forms the basis 
of the cement which is used so extensively in 
building undertakings today. The following 
story brings to light how an accidental dis- 
covery—as has so often been the case—led to 
the creation of the first cement plant in the 
United States west of the Mississippi River. 

In 1879, an Englishman of the name of Wil- 
liam Loyd, while hunting within the northern 
corporate limits of the City of San Antonio, 
Tex., happened upon quarries belonging to the 
muncipality and there discovered a blue argil- 
laceous limestone which he thought he recog- 
nized as cement rock. Taking a piece of the 
rock back to town with him, Loyd sought ad- 
vice lest he be mistaken in his conclusion. He 
turned his sample over to Mr. George H. Kalt- 
eyer, a graduate chemist. The latter, after 
making an analysis, pronounced the material 
natural cement rock containing about the cor- 
rect proportions of lime and clay to make a 
true Portland cement. 

Thus encouraged, Loyd interested W. R. 
Freeman, a hydraulic engineer; and together, 
in a small way, they made some experimental 
burns from that rock. Having but limited 
means, however, they turned to Mr. Kalteyer 
for both financial and technical assistance. Out 
of that association grew the idea of incorporat- 
ing a company to manufacture hydraulic ce- 
ments; and, accordingly, the Alamo Portland 
& Roman Cement Company was organized un- 
der the laws of Texas on January 15, 1880. 
The capital stock amounted to $3,100, divided 
into 124 shares having a par value of $25 each, 

The original incorporators were William 
Loyd, George H. Kalteyer, B. J. Mauerman, 
F. V. Weise, and W. E. Jones. The author 
took care of the books of the company at that 
time for the modest remuneration of $10 a 
month, That sum to a lad of seventeen was 
not as small as it looks now. In 1884, oppor- 





*President, the San Antonio Portland Ce- 
ment Company. 


By CHARLES BAUMBERGER* 





H OW did he make a go of it? 
How did he win out when so 
many were certain that fail- 
ure would be his only re- 
ward? 

These are human interest ques- 
tions which crowd to the fore- 
front for answer whenever a 
man’s achievements mark 
him apart from his fellows. 

Half a century back, there was 

but a single mill in this coun- 
try engaged in the manufac- 
ture of cement. At that time 
nearly all of what little ce- 
‘ment we used came from Eu- 
rope.. Today, we have scores 
of large plants industriously 
turning out this adaptable 
and indispensable building 
materiai. 

The: accompanying story, pre- 
pared by a pioneer in Ameri- 
ca’s cement industry, should, 
therefore, prove doubly worth 
while because it recites not 
only the ups and downs of 
the early days of the business 
but also reveals much that 
has contributed to the narra- 
tor’s success in his chosen 
field. 

The author shows that readi- 
ness to utilize the fruits of en- 
gineering progress is a prime 
factor in forging ahead in in- 
dustry, for, in addition to pro- 
moting economy and eff- 
ciency, it gives the alert man 
a commanding lead over his 
less progressive competitors. 


» 











tunity gave me the opening I earnestly desired, 
and I was made manager of the plant. But 
don’t let us anticipate our story. 

As an outcome of the formation of the com- 
pany, there was constructed an intermittent 
pot kiln; and the associate buildings were small 
and of lumber. The mechanical outfit consist- 
ed of a small Blake jaw crusher, a pair of rolls, 
and a vertical French burr mill.. Power was 
supplied by an unpretentious slide-valve en- 
gine, the flywheel of which was composed of 
a cast-iron rim and wooden spokes. The plant 
was capable of grinding about ten barrels per 
diem; and, as there was no American standard 


to guide us, we tried to follow the European 
practice and ground to a fineness of 5 per cent. 
residue on a No. 50 cloth. It might be well to 
state here that all the cement was bolted and 
that the rejection from the bolt went back to 
the burr mill. 

The mill building had three floors: a ground 
floor, where we had wooden bins and where the 
cement was stored after it was seasoned; and 
two floors above where the seasoning was done 
by spreading the cement .in layers varying in 
thickness from six to nine inches. The cement, 
while seasoning, was aerated ‘by turning it over 
with shovels once a week and by testing it 
from time to time until it satisfied the sound- 
ness test. This test was made much in the 
same way as it is carried out now, but in those 
days we were ignorant of the boiling test and 
depended entirely upon the cold-water test to 
determine soundness. No wonder, we occa- 
sionally shipped “green cement.” The. plant 
was located close to the quarries but fully three 
miles distant from the nearest railroad. This 
was a handicap, because all fuel had to be 
hauled to the mill and the finished product 
similarly transported to the city. 

The outlook as many of our acquaintances 
saw it was not a promising one, and we had 
our full share of Job’s comforters. The county 
poorhouse was then located adjacent to the 
mill, and we were often jokingly reminded, 
“Well you’re right next to the poorhouse, and 
there should be consolation in the thought that 
you won't have to go far when the venture 
fails.” : 

The burning of the cement rock was done by 
making alternate layers of fuel and rock—the 
fuel being coke. It took about a week to burn 
a kiln, and the result was something like 120 
barrels of cement. The output of the kiln, after 
burning and cooling, was hand-picked; and that 
portion which clinkered was classed as Port- 
land cement while the remainder was used 
for making natural or so-called Roman cement. 

The quarry overburden was limestone con- 
taining from 10 to 15 per cent. of clayey mat- 
ter. Upon burning, this material produced a 
hydraulic lime; and the stuff helped to pay for 
removing the overburden in order to get at 
the cement rock, In fact, the company found 
it necessary to engage in the lime business and 
in the sale of building stone so that it might 
eke out a precarious existence. However, the 
tide turned favorably before the end of the 
second year, and we had reason to believe that 
we had not undertaken to carry through a for- 
lorn hope. 

Before 1881 came to a close, the business had 
grown sufficiently to warrant erecting another 
kiln, and on the 1st of December of that year 
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the capital stock was increased to $10,000— 
each share being valued at $25. The charter 
was then amended to read “Alamo Cement 
Company.” The sales of our product had as- 
sumed what seemed to us enormous propor- 
tions, that is, 1,000 barrels a year; and our 
commercial enthusiasm was such that we 
deemed ourselves the foremost producers in 
the world. Texas was not then as interested 
as she is now in what outsiders were doing— 
her industrial horizon was a comparatively 
limited one. 


blocks for the purpose of controlling expan- 
sion and contraction. The right cost us $1,000; 
but the money was well spent, because we were 
able to collect a royalty on all sidewalks con- 
structed in that manner in the state. To those 
who used our cement the royalty was at the 
rate of two cents per square foot, while the 
charge was five cents per square foot when 
foreign cement was employed, 

The sidewalk business was not a source of 
unmixed satisfaction. As already mentioned, 
the cold-water test was our only means of de- 






























A corner in the beautiful sunken gardens 
at San Antonio, Tezx., on the site of the 
quarry which furnished the rock for the 
first cement manufactured west of the Mis- 
sissippi River. 


Forty-two years ago we charged $18 a short 
ton for Roman cement and $22.50 a ton for 
Portland cement, in bulk. The gross weight of 
a barrel of Roman cement was 300 pounds, and 
the similar weight of a barrel of Portland ce- 
ment was 400 pounds. We charged $3.25 for 
the Roman cement and $5 for the Portland 
cement, in cooperage. No attempt was made 
to put up the cement in sacks of uniform weight 
for shipment, and a bag might weigh any- 
where from 150 to 250 pounds. 

Our main business was in lime and building 
stone, and we burned cement only occasionally : 
the same kilns being used for burning both the 
cement and the lime. Owing to the fact that we 
were not able to induce contractors to use our 
cement in laying sidewalks—indeed, experienced 
difficulty in marketing our product, we were 
forced, in self defense, to go into the sidewalk 
business so as to find an outlet for our surplus. 
As an aid in promoting this departure we ob- 
tained the right to use in the State of Texas 
what was known as the “Schillinger patent.” 
The Schillinger patent covered the process of 
subdividing concrete sidewalks and floors into 





silently as possible. Our practice was to cover 
the walks with planks for protection, and to 
water the concrete twice a day—making ob. 
servations at the same time by lifting the 
boards. This procedure gave us a chance to 
note what was going on without exposing our 
work to public gaze. 

Back in the “eighties,” General Q. A. Gill. 
more, then a lieutenant-colonel of engineers in 
the United States Army, was a recognized au- 
thority because of his well-known book, Hy. 
draulic Limes and Cements. Inspired by the 
desire to win wider confidence in our product, 
we prevailed upon the mayor of the City of 
San Antonio and the municipal engineer to take 
at random from our stock samples of Portland 
cement and Roman cement; to put them under 
seal; and to send them to General Gillmore to 
be tested for both tensile and compressive 
strength. This was in May of 1881; and ‘the 
report by that officer was highly commenda- 
tory. Thereafter, business grew steadily bet- 
ter. 

By 1880, the demand for cement had increased 
sufficiently to justify the company in making 
further improvements. We built an upright 
shaft kiln of the Schoefer type, and ground 
the raw material first on French burrs or mill- 
stones, adding water, and then passed it through 



















































All that is left of the original Schoefer Kiln of the Alamo Cement Company, now 


turesque feature of Brackenridge Park. 


termining soundness, and every now and then 
we utilized unintentionally unsound cement. As 
a result, a sidewalk, after being down several 
days, would occasionally bulge and swell by 
reason of the expansive force of free lime. 
Our particular concern was to deal with this 
situation before it attracted general attention; 
and more than once in the dead of night we 
tore up the work and replaced it as quickly and 


a pic 


a pug mill. This mud was next made into 
bricks and the bricks were put on pallets and 
conveyed outside for air drying. After drying 
the bricks were fed into the kiln for burning. 
This procedure proved economical in fuel cot 
sumption, for we were able to burn Portland 
cement clinker with 15 per cent. of bituminots 
coal and to produce an average of 50 barrels 
daily. The method was continued until 1897 
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when still other improvements were given con- 
sideration. At that date, the rotary kiln had 
been adopted by the leading plants located in 
the Lehigh Valley of Pennsylvania; but we had 
no oil in Texas at that time, and none was dis- 
covered until four years later. Our problem 
was, therefore, to find a way to use the rotary 
kiln but with some other fuel. 

From a German publication we learned that 
powdered coal was being successfully fired 
under boilers, and it occurred to us that possi- 
bly the DeCamp system might also be utilized 


Notwithstanding the fact that pétroleum’ was 
to be had in Texas in 1911, when the company 
was brought face to face with the need of con- 
siderably amplifying its power plant, still this 
fuel was by no means as cheap as Texas lignite 
which could be delivered at the works for $1.50 
a ton. The utilization of either bituminous or 
anthracite coal was out of the question because 
of the high prices of those fuels. Therefore, 
the problem was to find a satisfactory way to 
use the native lignite. 

About that date, the Smith Gas Power Com- 



































Another view of the sunken gardens ‘n 
Brackenridge Park, San Antonio, showing 
the old kiln of the Alamo Cement Com- 
pany in the middle distance. 


in rotary kilns. Mr. Kalteyer went to Europe 
and while there purchased one of the DeCamp 
apparatus as well as a mill for grinding coal. 
Unfortunately, he died in August of 1897, 
shortly after his return to the United States, 
and the task of carrying out the plans fell to 
the writer. We bought a 50-foot rotary kiln 
from W. F. Moser & Son of Allentown, Pa.; 
and we were able to burn Portland cement with 
powdered coal until 1901 when, upon the dis- 
covery of petroleum in Texas, we adopted fuel 
oil. 

The demand for our cement had so increased 
by 1908 that the old mill was no longer able to 
satisfy the market; and for various reasons we 
decided to abandon the original site and to re- 
locate on a larger scale where we would be in 
close touch with the railway. As part of the 
scheme of expansion, the company changed its 
name and was incorporated as the San Antonio 
Portland Cement Company, As _ previously 
mentioned the writer entered the service of the 
original company in October of 1880. Ten 
years later he became secretary, in addition to 
exercising the office of manager, and in 1897, 
upon the death of Mr. Kalteyer, he was made 
president. 








charge of the erection of this plant, and after 
completing that work he continued on as oper- 
ating engineer. In 1912, the cement company 
purchased additional gas producers and another 
engine of the type and size just described. 
These engines were directly connected to 3- 
phase, 60-cycle, 480-volt Crocker-Wheeler gen- 
erators. As a result of the excellent perform- 
ance of the gas engines, a third unit of the 
same make was purchased in 1913. That ma- 
chine had 8 cylinders of 21%4-inch bore and 
24-inch stroke; and at 200 R.P.M. it developed 
1,000 H. P. The engine was directly connected 
to a General Electric generator. Mr. Rine- 
hold became chief engineer and operated the 
power plant until 1920, when he was made plant 
manager of the entire mill. 

Engineering progress and other factors 
brought to a focus in 1922 the question of still 
another change in the power equipment; and a 
careful study of the situation revealed that the 
wisest step would be to substitute oil for pro- 
ducer gas as a motor fuel. It was therefore 
decided to remodel the gas engines so that they 
could be operated as oil engines by the Price 
direct-injection system. 

The reasons for changing the engines were: 
the cost of lignite, which had advanced from 
$1.50 to $3.25 a ton; the increased price of labor 
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A sidewalk laid in San Antonio in 1883 


pany of Lexington, Ohio, developed a lignite- 
coal gas producer which, in connection with the 
producer gas engine, offered an economical so- 
lution of the prime-mover problem. Accord- 
ingly, the San Antonio Portland Cement Com- 
pany decided to install an equipment of that na- 
ture. That outfit was composed of a 4-cylinder, 
2144x24-inch Rathbun vertical gas engine, de- 
veloping 5co H. P. at 200 R.P.M., and of Smith 
gas producers. Mr. H. O. Rinehold was in 


with “Alamo” cement. 
rial is evidenced by the present appearance of the walk. 


The fine quality of the mate- 


required to run the producers; the badly worn 
condition of the producers; and the fact that 
the engines, themselves, because of hard and 
continuous service, were in need of extensive 
overhauling. A further contributing factor 
was that the company had arranged for the 
use of fuel oil throughout the mill. There is 
ample warrant for the belief that the remodeled 
engines are $100 a day more economical than 
they were when working on producer gas. 
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The oil employed is from the Laredo field 
in Texas, and is known as “Mirando” crude. 
It contains 19,200 B.T.U.’s per pound; has a 
specific gravity of 22 Beaumé; and weighs ap- 
proximately 7.68 pounds per gallon. Taking 
the total number of kilowatt-hours generated 
in 1922, and the total amount of fuel oil pur- 
chased at $1.60 per 42-gallon barrel, the fuel 
consumption was .54 pound per kilowatt-hour. 


+ 


























Close-up of one of the two 480-H.P. Price-Rathbun oil engines at the plant of the San Antonio 


Portland Cement Company. 


The overall efficiency of the generators, includ- 
ing excitation losses and windage, should be 
figured at 92 per cent. This would mean .3714 
pound of this particular fuel per brake horse- 
power. It is authoritatively stated that ap- 
proximately 18 kilowatt-hours of current are 
required per barrel of cement when manufac- 
tured in a modern mill where all the equipment 
is electrically driven. The cost of providing 
current with the gas- 


make it possible for the mill to turn out 
2,400 barrels daily. Looking back to our 
start in 1880, it is plain that we have trav- 
eled far along the industrial highway; and 
it is our intention to keep pushing forward 


by utilizing every mechanical development, 
every engineering advance that will make 
for economy of operation and _ increased 
output. 
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AIR-DRIVEN LOCOMOTIVES §* fine 

IN GERMAN MINES ing to 

OMPRESSED air locomotives are quite include 

numerous in German mines. In the Dort-§most 0 

mund district alone there were 624 in 1920, anéprillian 

they hauled about 15,000,000 tons of coal dur-gseveral 

ing that year. The compressed air in the storgitom 4 

age mains is maintained at a pressure of abou that “tl 

3,000 pounds per square inch. The storage! the | 

charge for the locomotive, which starts at ap- mine Oo 

proximately this pressure, is carried in longp‘iamon 

weldless steel cylinders, three or four in num{%00 a 

ber and twelve to eighteen inches in diametergcut « 

museun 


They are practically as long as the locomotive 
and leave a seat for the driver in the rear. Th 
necks of the bottles or receivers are held in plaé 
by a vertical plate, while the other or forwar 
ends are held by a stout strap attached to t 
frame below. In operation, the air flows fro 
the storage through a pressure reducer to 4 
receiver, where a constant pressure of abou! 
200 pounds is maintained. 

The air, after leaving the first or high-pres 
sure cylinder where it is used expansively, 
passes through a series 
of tubes in which it 
















producer plant was on 
the basis of .7 cent per 
kilowatt-hour as com- 
pared with .4 cent per 
kilowatt-hour with the 
oil-engine plant. A con- 
sumption of three pounds 
of lignite per brake 
horse - power - hour, _in- 
cluding stand-by losses, 
was formerly needful. 
The lubricating oil used 
during the year 1922 
amounted to the equiva- 
lent of one gallon per 
4,000 rated horse-power- 
hours. 

In conclusion, it might 
be said that the present 
capacity of the San An- 
tonio Portland Cement 
Company is 1,500 bar- 
rels per diem; and that 











temperature is raised of 
restored to that of the 
mine air, and then it doe 
its final work in the lows 
pressure cylinder. Th 
distribution of the air 
controlled within wid 
limits by veinecoli 
valves and a link motio# 
just as in a steam loc 
motive. With one charge 
of air the engine 

travel with its load abou! 
six miles. The locomo 
tives serve either 4 
main-road or gathering 
locomotives, and weigh 
from 3% to 7 tons. Theit 
power is from 10 to } 
H. P. Still larger loc 
motives are used for tut 
nel work and in plant 











improvements are in —___ ahs é 
hand that “will shortly The original mill used for grinding cement at the plant of the Alamo Cement Company. 
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DIAMONDS FROM ARKANSAS 
EARLY 6,000 diamonds have been found 
in Arkansas, and some stones have been 

picked up in other states. The diamond fields 

of Arkansas are in Scott County, where a 

yaluable diamond was first found in 1906 by 

John Huddleston, a farmer. The mule he was 

riding happened to kick up a stone of unusual 

brilliancy, which caught his eye. He dis- 
mounted, picked up the stone and put it in his 
pocket. A few days later the performance was 
repeated. The stones were sent to Tiffany & 

Company, New York, whose expert said “dia- 

monds ;” and soon afterwards Mr. Huddleston 

js reported to have sold his 40-acre farm for 
$36,000. 

Though the diamond field of Arkansas has 





MELTING PLATINUM IN 
A GLASS TUBE 

T SEEMS incredible that several ounces of 

platinum can be melted in a small test tube 
of pyrex glass when it is considered that the 
melting point of that precious metal is above 
3,000° F., whereas pyrex glass begins to soften 
when the applied heat takes on a red color. 
Platinum, at the melting point, is so dazzlingly 
white that it is blinding to the naked eye. This 
paradoxical condition, however, has been ac- 
tually introduced recently by the Division of 
Metallurgy of the Bureau of Standards, in its 
experimental efforts to purify platinum. 

This anomaly is at once cleared up when it 
is explained that the glass tube, which is one 





THE LITTLE PESTS 
EARS ago the Colorado. beetle became 
suddenly notorious—threatening, as it did, 
the destruction of the entire potato crop; but 
in a comparatively short time it was completely 
circumvented and it figures no more in the news- 
papers. Now the boll weevil is more than 
threatening our cotton crop and challenges our 
ingenuity and resolution to check its ravages; 
and we are sufficiently optimistic to believe that 
its career also must soon be cut short. 

These active destroyers, with locusts, cater- 
pillars, and others, are chiefly formidable by 
reason of their numbers and the suddenness of 
their attacks; but now we have what we may 
call the California beetle, which is individually 
effective and most peculiar in its ways. Its 
































































ne never achieved greatness, it has yielded a con- _ jnch in diameter, is coated with a lining of specialty is the boring of lead—it cannot eat 
bun oi@ siderable number of fine stones; the largest thorium oxide—this protection being placed or penetrate pure gum rubber—but whether or 
P. unit weighing 21.25 carats. Another stone weighed between the platinum and the wall. of the mot it eats the lead we cannot say. It attacks 
vv 1780 carats. Many of the Arkansas stones are glass container before the high heat is applied telephone cables, boring a hole about */, inch 
VES §* fine as any found elsewhere and, accord- 4, ip. specimen of platinum. Thorium oxide is in diameter entirely through the sheathing. 
ing to Dr. George F. Kunz of Tiffany's, they the most refractory oxide known, resisting a Moisture enters the cables through these holes, 

re quitginclude a large proportion of white stones, panko cashed <6 icieaaiaeibaieii Ae rc ei causing a short-circuiting of the wires and ef- 
1e Dortg most of them of a high grade in color and in, a ‘ PP ice ’ fectively interrupting service. One hole may 
920, ani >rilliancy and free from flaws. In describing = ers. ‘ : : put from 50 to 600 or more telephones out of 
oal durgseveral of the yellow, brown, and white stones The melting of platinum, under this condi- use for from 1 to 10 days. 
the storfitom Arkansas, Doctor Kunz further states tion, is accomplished in the absence of air. Ac- Department Bulletin 1107, The Lead-cable 
of abouffthat “these are absolutely perfect and are equal cording to delicate qualitative and quantitative Borer in California, tells about the trouble and 
storagem ° the finest stones found at the Jagersfontein tests made by the Division of Metallurgy, the expedients adopted. Poison seems to have 
's at apgmine or in India.” A few of the Arkansas greater purity is thus insured for this valu- little effect, it being assumed that the borer is 
in longgdiamonds, it is said, have sold for as high as able metal than by the hitherto prevailing too busy with the lead to bother with the poi- 
in numgs00 a carat. Most of them, however, are methods of treatment. The absolute purity of son. Beef tallow will stick ta the beetle and 
Jiameterguncut and have been placed in private and _ platinum is desirable when it is to be used for suffocate it, poor thing, and has been used with 
comotivagmuseum collections. thermocouples and resistance thermometers. some success. 
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ed for tut Compressor equipment of one of the leading collieries in the Durham district of England. This plant is made up of four PRE-2 direct-con- 
| in plant: ed, electrically-driven units, each of which is capable of delivering 2,500 cubic feet of free air per minute at a pressure of 75 pounds to the 
Mare inch. Each unit is driven by a General Electric 3-phase, self-starting, synchronous motor wound for a pressure of 2,750 volts and a peri- 

. danger O Flicity of 40 cycles. The motor makes 200 R. P. M. The discharged air from each compressor is carried through 10-inch piping, with easy bends, to 
associate aftercooler. From the aftercoolers, the air is then conveyed to two air receivers 20 feet long and 6 feet in diameter—one receiver tak- 

0 care of the air from two compressors. Receivers are coupled together or, if desired, can be used independently. The air from the receivers 
conveyed down the pit by a 12-inch main, and this air is used for operating coal cutters. for haulage, etc. The circulating water for cooling purposes 
supplied by a Cameron centrifugal pump having a capacity of 550 gallons a minute. 
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EDITORIALS 





ELIMINATE WASTE IN 
INDUSTRY 

HIS, in substance, is the text of numerous 

preachments by production engineers and 
the conclusion arrived at by the Department of 
Commerce as a result of researches which that 
Government organization is conducting in the 
field of simplified practice. The Sun, of Balti- 
more, has dwelt upon this topic editorially dur- 
ing the past month, and the following para- 
graphs are abstracted in their entirety from 
that able source because of their clarity and 
their economic pertinence. 

“The researches cover all of the field involved 
in utilizing left-over materials, in making by- 
products, and also in eliminating surplus styles 
and types of products. There are scores of in- 
dustries which, tradition-bound, drift along with 
a great diversity of what motorists know as 
‘spare parts,’ no attempt being made to simpli- 
fy or standardize them. These different types 
and sizes mean a large investment in stock for 
the retailer, a slow turnover, and uncertain 
profits. Standardization is the leading formula 
for the elimination of industrial waste. 

“Experts say that American business is on the 
eve of an efficiency gain which may save at 
least $10,000,000,000 a year to the nation. These 
gains include such calculations as are involved 
in the reduction of capital tied up in stock and 
raw materials, and in less space devoted to stor- 
age; fewer changes in machine set-up, and as a 


result a more continuous use of machinery; 
through simplified inspection and a gain in labor 
efficiency, etc. None of these things is new; 
they have been talked of by industrial engineer's 
for years; but only recently have they devel- 
oped from the theoretical to the practical 
phase.” 

What is apparently necessary is for all walks 
of our industrial life to practice this doctrine of 
efficiency daily. The magnitude of the potential 
reward should, in itself, be sufficient to spur us 
on to betterment. 





ANOTHER TRANSATLANTIC 
CABLE LAID 

HE WORLD marveled 57 years ago when 

the Great Eastern completed her memora- 
ble work of binding America with Europe by 
the first successful Atlantic telegraphic cable; 
but comparatively few of the many millions of 
people concerned have given more than momen- 
tary heed to the recent landing on the south 
shore of Long Island of the Commercial Cable 
Company’s new transatlantic line of communi- 
cation. 

A moment’s pause will make the importance 
of that accomplishment apparent. Despite the 
advent of wireless and the establishment of 
powerful radio stations which are capable of 
spanning vast terrestrial distances, the fact re- 
mains that this newer method of electrical in- 
tercourse has not superseded the older order of 
long-range telegraphy. Traffic over the sub- 
marine cables linking North America with 
Europe has increased fourfold in the last dec- 
ade, and. yet, until the other day, nothing had 
been done within that period to augment these 
subaqueous nerves of communication. 

The cable just laid is of greater capacity than 
its predecessors, and represents the present acme 
not only of the art of cable construction but of 
the technique of transmitting rapidly to and fro 
under water electrical impulses for thousands 
of miles. The cost of the cable, without count- 
ing the expense of its laying, has been put at 
$15,000,000; and to get it properly in place on 
the sea bed has required the service of specially 
constructed craft manned largely by a person- 
nel trained for that hazardous and extremely 
exacting work. 

The man in the street little knows what pains- 
taking is required in fabricating a submarine ca- 
ble properly insulated and duly armored with a 
wrapping of steel wires strong enough to with- 
stand the rub of a rocky bottom and the con- 
tinual sweep of tidal currents. Not only that, 
but this conduit, by which feeble electrical im- 
pulses carry the daily heart beats of national 
life from shore to shore, must be proof against 
the penetrating persistence of deep-sea worms 
and sufficiently sturdy to hold its own against 
attacking swordfish or other larger denizens of 
the ocean. And should a cable break in the lay- 
ing, or be severed, cr leak from any cause when 
once in place, the task of picking up the parted 
sections or of raising the defective cable at the 
right point may require grappling for it miles 
below the surface and sweeping wide areas of 
the sea. In short, the story of cable laying and 
cable maintenance is an epic filled with thrills 
well calculated to hold the reader spellbound. 

















































OUR WIDENING NETWORK OF 
GOOD ROADS 

Y A PARADOX growing out of modem 

progress our public highways are rapidly 

becoming just as vital to our economic life a 

were the roads built by the conquering Ro. 
mans to facilitate communication. 

For decades we gave as a people compara. 
tively little attention to the country’s interlink. 
ing rural highways owing to the fact that w 
looked to our railroads to transport the vag 
burden of our freight and our express an( 
postal matter. The coming of the automotiy 
vehicle, as we all know, blazed the way for, 
new order of traffic, and the development o 
the self-propelled truck has forced us to recog. 
nize the need of suitable roads everywhere. 

At a recent convention of the Virginia Goof 
Roads Association, the president of that organ. 
ization declared that the automobiles and truck 
in that state represent an outlay of $15c,000,0 
and that the annual wear and tear on them, in. 
duced by bad roads, was equal to a sum suff. 
cient to cover half the cost of building 
state’s system of highways. Here is a ney 
aspect of the problem which has commonly bee 
viewed from the opposite angle—that is, th 
depreciation of the roads induced by automotiv4 
traffic. 


Engineering research and experience have r 
vealed that an imperfectly surfaced road | 
not only hard on the automobile and the moto 
truck but self-injurious through the damaging 
reactions which are set up between the ro 
and the heavily laden and rapidly moving whee 
of the power-driven vehicles. Further, w 
know now how roads should be constructed 
that they will stand up under service and ¢ 
the least harm to the cars and trucks runnin 
over them. Mechanical facilities are availal 
today not only for the proper building of roa 
beds and their surfaces but for the detection 0 
any subsurface defects a good while before 
latter manifest themselves superficially. 

The road-building season of the present yed 
will add hundreds of miles to the nation’s sy 
tem of improved highways. The Bureau 0 
Good Roads of the United States Departmet 
of Agriculture has lately compiled data whi¢ 
disclose an expenditure of $15,000,000 mo 
in 1923 than in 1922 on work of this sort—t 
figures being based upon returns from 21 scaj 
tered states. In this movement, the South 
made great headway in the last twelvemont! 
It is authoritatively stated that more than 10 
000 miles of highways were completed or také 
in hand in 16 of the southern states during 192 
involving an estimated outlay of $165,000,00 

Until two or three years ago, unbound 
cadam was the only kind of hard road laid 
that section of the country; but today anywhe 
from 20 to 50 per cent. of all state highways » 
ing built in the South are hard surfaced 4 
finished with asphalt or some other suitab 
material. It is prophesied that in the near ft 
ture it will be practicable for the northern ¢ 
the eastern tourist to motor to Florida ové 
perfect roads every mile of the way. Similatl 
the agricultural abundance of the Southiat 
can be sped northward more readily at seas! 

when it will bring profitable prices in the mat 

kets of the less-favored states. 
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LIGNITE TO YIELD A 
SMOKELESS FUEL 

ITHIN the bounds of three of our west- 

ern states are located easily mined de- 
posits of lignite amounting to 964,000,000,000 
tons, and within the country as a whole there 
are 1,051,290,000,000 tons of this same form of 
low-grade coal. But what is more interesting 
is the fact that this relatively indifferent fuel 
can be converted into one possessing many of 
the admirable characteristics of anthracite coal. 

The United States Bureau of Mines has been 
working for several years upon the problem of 
devising apparatus which would make it com- 
mercially practicable to carbonize lignite at a 
comparatively low temperature so as to pro- 
duce a cokelike residue which could be bri- 
quetted and utilized as a substitute for anthra- 
cite. Indeed, the aim has been to render the 
lignite usable in considerable areas of the coun- 
try where well-nigh all the coal consumed has 
to be transported from afar. Happily, the ex- 
perts of the Bureau have been successful in 
their work. 

An oven has been perfected within which it is 
feasible to turn lignite into a smokeless fuel 
having substantially the same thermal efficiency 
as that of the better grades of anthracite. In its 
experiments, the Bureau has had the codpera- 
tion of officials of the Canadian Government, 
for the Dominion also possesses enormous de- 
posits of lignite and has long desired to find 
some way to put that fuel to effective service. 
The Canadian authorities built a similar unit 
and subjected it to thorough testing. The out- 
come was entirely satisfactory; and the tech- 
nicists of both Canada and the United States 
are convinced that there has now been devel- 
oped an oven which may be deemed entirely 
practicable for commercial application. 

The importance of this engineering accom- 
plishment can be readily appreciated by the 
coal-burning public. 





THE UNITED STATES IS AN 
INDUSTRIAL COUNTRY 

T IS USUAL to speak of America as a 

farming country. A generation ago the size 
of the crops was the best gage of business con- 
ditions, because the crop production then ex- 
ceeded in value that of any other industry. 
America used to be the granary of the world. 

Few of us realize that the value of the com- 
modities manufactured in the United States is 
now nearly double that of its farm products. 
It is true, of course, that much that comes from 
the farm goes into manufactured goods and is 
listed as such. Wheat, for instance, is so re- 
corded under the head of flour, and animal pro- 
ducts are used in the packing industry and serve 
to build up the figures of manufactured articles. 

The Department of Commerce has recent- 
ly published a statement showing that in the 
year 1921 the value of manufactured products 
in the United States was over $43,500,000,000. 
This was a falling off of 30 per cent. as com- 
pared with 1919, when the value was over 
$62,000,000,000. This difference was largely 
due to the business conditions in 1921 as 
against those prevailing in 1919—the latter be- 
ing the peak year following the war. Some of 
it might also be attributed to decreased prices. 





ONCE MORE THE EARTHQUAKE 
TAKES ITS TOLL 
— WHOLE WORLD has recently been 
appalled by the sudden aggregation of nat- 
ural forces that have laid low a wide section 
of populous Japan and caused the death of 
hundreds of thousands of human beings and the 
destruction of property valued at billions of 
dollars. As might be expected, the peoples of 
the civilized nations have and are responding 
generously with every possible form of practi- 
cal relief, emphasizing again the universality of 
the brotherhood of man. 

In time, and probably within a short span, 
the outward traces of the tragedy will be ob- 
literated—thanks to the industry and the in- 
domitable courage of the Japanese. They have 
weathered many a storm in the past, many. a 
staggering disaster; and as a race they have 
been reared if not actually born “in the cradle 
of the volcano and the earthquake.” The price 
Japan has recently been called upon to pay in- 
exorable Nature is the price which must inevi- 
tably be paid for the pretentious developments 
of modern progress. That is to say, Tokio and 
Yokohama—especially the latter—had attained 
much of the dignity and acquired many of the 
facilities which characterize up-to-date occi- 
dental cities. These urban features were 
promptly shattered, disarranged, or otherwise 
damaged just when their stability or effective 
service would have meant most in saving life 
and in safeguarding property. 

It is an interesting matter of latter-day his- 
tory that Japanese engineers, a few years ago, 


made a series of exhaustive model experiments” 


in an effort to neutralize the destructive forces 
of the not-unfrequent earthquake by devising 
types of structures that would best withstand 
seismic tremors and be at the same time more in 
keeping with architectural practices abroad. 
Despite their patient research and their skill, it 
would seem that the Japanese have not yet 
evolved buildings that are more secure in the 
long run, when local conditions are considered, 
than the somewhat flimsy and lowly structures 
which have for generations characterized the 
habitations and the business houses of the Land 
of the Rising Sun. 

True, the newer types of buildings have held 
their own against earthquakes of moderate 
severity, and they have been successful in this 
by reason of the ingenuity displayed in their 
special designing; but it is self-evident that 
man cannot pit his cunning against Nature’s in- 
calculable forces which are aroused by any tre- 
mendous and far-reaching movement of the 
earth’s crust. 





FALL OF COMMODITY PRICES 
INCE APRIL of the present year there has 
been a marked decline in commodity prices. 

Wheat, for instance, has dropped 18 per cent. 

from the highest point in 1923; pig iron, 19 

per cent.; copper, 17 per cent.; lead, 25 per 

cent.; tin, 25 per cent.; coal, 46 per cent.; 
petroleum, 18 per cent.; cotton, 28 per cent.; 
and: silk, 25 per cent. 

It is not difficult to understand the cause of 
this when we realize that prior to April, com- 
modity prices had been rising by leaps and 
bounds. In 1921 and in a part of 1922 there 


had been such a slump that it was natural to 
expect a rebound. 

Wages have not followed the trend of com- 
modity prices. The Bureau of Labor’s index 
of over 400 commodities is at present 153— 
100 being par in the year 1913, or, in other 
words, 53 per cent. above par. In the New 
York District, the index for unskilled labor, as 
well as the average weekly earnings of factory 
workers in New York State, is 218, or 118 
above par. 





SUPERIORITY OF AIR BRAKES 


HE Electric Railway Journal, in a recent 

issue, comments editorially upon the re- 
sults of a series of air-brake tests made by the 
Central Electric Railway Association.: The 
committee, in its report, concludes that for a 
car equipped with air brakes the best practice 
is to apply emergency air and sand and, at the 
same time, to throw the electric controller to 
the off position. 

The greatest braking force that can be used 
on a car is that which will just fail to lock the 
wheels. With excellent track conditions this 
results in a retardation at the rate of from 4.5 
to 5 miles per hour per second. It is significant 
that in the tests the average rate of retardation 
was generally greater with emergency applica- 
tion of air than with the electrical methods. 

One of the prime difficulties with the electri- 
cal method of braking is that if sufficient force 
is used to make a rapid stop then there is dan- 
ger of a closely-set circuit breaker blowing out, 
which, of course, removes all the braking 
force and allows the car to run without re- 
striction. Both this and dynamic braking, in 
which the motors are used as generators, place 
severe strains upon the electric equipment that 
sometimes lead to burned out windings or con- 
nections which, in turn, tend to kill the brak- 
ing effort. 

The real value of the electrical method of 
braking lies in the fact that if anything hap- 
pens to the air brakes to make them inopera- 
tive, an auxiliary electrical brake is called into 
service. For this reason, it is not well to belittle 
the electrical form of braking, though air 
should be relied upon as long as it is available. 





HELICOPTER FLIGHT 


HE helicopter seems to be developing 

quite slowly; but, at the present stage, 
every showing it makes is of _ iuterest. 
Oemichen recently remained above the ground 
for five minutes in a machine of his own in- 
vention, and since then he has made a flight 
in which he completed a circle of over 130 
yards, 6 feet above the ground, returning to 
his starting point. His machine is fitted with 
four sustaining or lifting propellers, a direc- 
tion propeller, a gyroscope to secure equi- 
librium, and a 120-H. P. motor. About the same 
time, another inventor, Pescara, completed a 
circuit of about 65 yards with a helicopter of 
different design. 





West China, which has a population of 100,- 
000,000, is without one mile of railway. Ac- 
cordingly, the people are not only cut off from 
economic communication with the rest of their 
country but from the world as well. 
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W’OT CAN I DO FOR EE? 
By D. E. A. CHARLTON 


W "EN a chap is doin minin, 
h’often that ’ee’s pinnin 


For to see a ’eap o visitors come walkin 
daown tha drif. 
Like h’as not they want to h’ask ’ee h’all abaout 
tha sort o task ’ee 
Be a-doin from tha start o things h’until tha 
close o shift. 


hit ain't 


S’posin thee don’t min their talkin, thee is glad 
w’en they start walkin, 
For h’it means that thee can start tha drill 
an ‘it tha rock once more, 
For tha minin cap’n’s judgin from tha drillin 
an tha sludgin 
An tha footage from tha breakin w’ot thee 
does in minin h’ore. 
Naow an then w’en thee’s been drillin, ‘ittin 
h’up a pace that’s killin 
An thee feels h’as though tha bloody shif ’as 
simply gone for naught— 
For h’it seems tha drills be stickin an tha valves 
be h’all a-clickin, 
And thee naws that w’ot thee ’as done bean’t 
near to wot h’it ought— 


Thee is h’apt to start a-thinkin h’as_ thee’s 
standin there a-blinkin, 
That per’aps tha blame may be h’on thee h’as 
well h’as on tha drill, 
So thee starts firs h’off to figger ‘ow tha job 
will pay thee bigger, 
So that, like h’as not, thee may fin h’out h’it’s 
’ard to fill tha bill. 


But for h’all this kine o trouble there’s a way 
h’out—thee can double 
H’on tha h’output if thee makes tha mos o 
h’all that’s h’offered thee. 
H’all thee needs is jus to ’arken to tha chap ’oo 
comes a-markin 
Daown tha things ee fin’s—tha chap oo sez, 
“W’ot can I do for ee?” 
W’en a chap is doin minin, hit ain’t h’often 
that ’ee’s pinnin 
For to see a ’eap o visitors come walkin 
through tha mine, 

But h’it’s worth your wile to taper h’off—just 
put this daown h’on paper— 
W’en tha service h’engineer is raoun, 

never waste your time. 


’ee’ll 





Canned North-Pacific whale steak is making 
a hit wherever introduced. We are told that 
the demand for this foodstuff is so great that 
the pack now being prepared was disposed of 
long ago. Practically all the British Columbia 
whale meat is being shipped to England for re- 
distribution abroad. 


In our September issue, where we cited a 
number of things that could be done in or by 
a kilowatt-hour, we stated, unfortunately, that 
“one-third should be added to each item in com- 
putting the work of a horse-power-hour.” The 
sentence should have read: «© “One-quarter 
should be subtracted from eath in computing 
the work of a horse-power-hour.” 
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BUSINESS, by 
published by 
A. W. Shaw Company, Chicago and New York. 
Price, $1.00. 


: NGLiSH MANUAL FOR 
\WV.ucernitz. A book of 96 pages, 


HE PURPOSE of this volume is to help 

the business executive who is anxious to 
improve the quality of his written English— 
incidentally the English used by him and all 
too faithfully transcribed by his stenographer 
or so-called “secretary.” As many a man 
in a responsible administrative position has 
discovered to his mortification, letters are of- 
fered him for signature, and others are signed 
for him, that are faulty in more ways than 
one. Not only that, but often the shortcom- 
ings do not become apparent until too late. It 
pays to be particular in expressing oneself, 
and the present volume is admirably calculated 
to help to this end. 





THE MERCHANT MARINE, by Rear-Admiral Wil- 
liam S. Benson, U. S. Navy. A work of 183 
pages, published by The Macmillan Company, 
New York. Price, $1.75. 

N THESE days, when the nation at large 

is not yet fully alive to what a fleet of trade 
can and should mean to the industrial life of 
the entire country, a book such as Admiral 
Benson has written meets a real and vital need. 
Whatever may have been the conditions in the 
past which permitted us profitably to concen- 
trate upon domestic commerce rather than to 
seek markets abroad, we cannot do this now 
and find paying outlets for the surplus of our 
manifold fields of production. It is reasonably 
established that both our prosperity and 
national security depend to a _ considerable 
measure upon the moving of the lion’s share 
of our exports and imports in ships flying 
our own flag. Those that may be disposed 
to doubt this conclusion, let them read without 
bias what Admiral Benson has written. 





ULTRAVIOLET RADIATION, by M. Luckiesh, Di- 
rector of Applied Science, Nela Research Lab- 


oratories. This is a volume of 258 pages, well 
illustrated. Published by D. Van Nostrand Com- 
pany, New York. Price $3.50. 


HE PRESENT book is the ninth of a ser- 

ies written by the author and dealing with 
various aspects of light and color. Because of 
his long experience in this particular field of 
physics and research, he brings to his subject an 
authoritative force which makes his treatment 
especially valuable. In his preface, Mr. Luck- 
iesh points out that 120 years have elapsed since 
the discovery of ultraviolet radiation, and that 
latterly a great deal of attention has been giv- 
en to its properties, production, and applica- 
tions. Unfortunately, much of the literature on 
the subject is confusing; and the primary aid 
of the book is to offer authentic data of such 
scope as to be useful to those who are inter- 
ested in this particular field. There is every 
reason to believe that the writer has been emi- 


_ vaal. 


_ num chloride, by Oliver C. Ralston. 


nently successful in filling a growing and a 
long-felt want. 





Explosions in Air Compressors is the title of 
a paper which was read by J. A. Vaughan dur- 
ing the March meeting of the South African 
Institution of Engineers, at Johannesburg. Mr, 
Vaughan mentions that “during the last six- 
teen years, in the Union of South Africa, there 
have been sixteen official inquiries by the De- 
partment of Mines and Industries into the cir- 
cumstances attending explosion or firing in the 
compressed air systems of mines in the Trans- 
Ten of these were cases of explosion, 
while in the other six cases there was only 
burning in the pipes or passages through which 
the gas passed.” Anyone interested in this sub- 
ject should read Mr. Vaughan’s informative 
paper. 





Dust Problems and Their Solutions is the 
title of an interesting and instructive booklet 
recently issued by the Midwest Air Filters, 
Inc., New York City. The purpose of the 
brochure is to point out the various solid im- 
purities present in atmospheric air and to de- 
scribe the filters manufactured by the company 
to deal with these impurities. Clean air is es- 
sential not only to health but to the successful 
operation of a diversity of industries. 





In order to assist the American business man 
in the handling of his foreign advertising cam- 
paigns, the Foreign Tariffs Division of the Bu- 
reau of Foreign and Domestic Commerce has 
in course of preparation a series of bulletins 
showing in detail the restrictions in each of the 
sections of the world. The first of this series 
is Trade Information Bulletin No. 122, entitled 
Shipment of Samples and Advertising Matter 
to the British Empire, copies of which may be 
secured by addressing the aforesaid division at 
Washington. 





The Bureau of Mines, Washington, D. C., has 
announced the publication of the following 
List No. 93: 

TECHNICAL PAPER 294. Progress of investi- 
gations on liquid-oxygen explosives, by S. P. 
Howell, J. W. Paul, and J. L. Sherrick. 1923 
oI pp., 6 pls., 18 figs. 

TECHNICAL Paper 321. Anhydrous alumi- 
1923. 3 
pp., 12 figs. 

TECHNICAL Paper 326. Fires in steamship 
bunker and cargo coal, by H. H. Stoek. 10923. 
52 pp., 4 figs. 

TECHNICAL Paper 327. Accidents at metal- 
lurgical works in the United States during the 
calendar year 1921, by W. W. Adams. 1923. 
31 pp. 

TECHNICAL PAPER 331. Metal-mine accidents 
in the United States during the calendar yeat 
1921, by W. W. Adams. 1923. 96 pp. 

TECHNICAL PAPER 333. Permissible explo- 
sives, mining equipment and apparatus approved 
prior to January 1, 1923, by S. P. Howell, L. © 
Ilsley, D. J. Parker, and A. C. Fieldner. 1923. 
22 pp., I fig. 





The Johore causeway, connecting Singapore 
with the mainland, was opened October 1. 
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It is not generally known that the crude oil 
obtained from different pools, and often from 
different formations in the same pool, is usu- 
ally dissimilar in composition and in proper- 
ties—yielding distillates that vary in these re- 
spects as well as different quantities of each 
distillate. Nevertheless, by scientific handling, 
the numerous grades of crude oil are made to 
give a uniform product. 





The United States practically controls the 
ice-making machinery business of Japan. 





Copper to the amount of 105,000,000 pounds, 
or 10.7 per cent. of the total production, was 
used last year in the automobile industry. 





In the first three months of 1923, oil tankers, 
most of them carrying California crude, paid 
$1,279,000 in Panama Canal tolls. In April, 
following, approximately two-thirds of the in- 
tercoastal tonnage passing through the canal 
consisted of tank ships. It is interesting to 
note in this connection that a year earlier— 
April, 1922—but one American tanker used the 
Panama Canal for intercoastal trade. Today, 
California oil is thus being made available to 
markets in the East, 3,000 miles away, at the 
rate of 150,000 barrels a day—a flow equivalent 
to that of eight overland trunk pipe lines work- 
ing to capacity. 





Mexico has 139 cotton mills employing 40,- 
000 people and producing 350,000,0co yards of 
cloth per annum. 





It is reported that M. Risler, a Paris engi- 
neer, has solved the problem of producing light 
without heat as the glow-worm is said to do, 
but in a different way. He takes a glass tube, 
lined with a phosphorescent material, and in it 
he produces an attenuated vacuum of 0.0008 
inches of mercury. On passing an electric cur- 
rent through the tube, the phosphorescent mater- 
ial glows with extreme brightness at an ex- 
tremely small consumption of energy. 





During the twelvemonth ending June, 1923, 
the exports of crude petroleum from the United 
States showed an increase of 46 per cent. over 
those of the preceding year. 





It is said that the cost of sugar cane in 
Hawaii, delivered at the factory, is somewhere 
around 90 per cent. of the total cost of manu- 
facturing the raw sugar. A high recovery of 
Sucrose from the cane is, therefore, important; 
and any machinery that assures an increased 
yield generally justifies its installation. This 
is made plain by the fact that an additional re- 
covery of 1 per cent. on a 16,c00-ton crop, with 
sugar selling at $80 a ton, would mean a revenue 
of $12,800 a season. 











Automobiles in the United States now con- 
sume nearly 6,000,000,000 gallons of gasoline a 
year. This amount of “gas” would fill a lake 
a mile deep and covering 3% acres; and the 
job that confronts the oil producers is to see 
that this lake, which grows larger steadily, is 
regularly replenished. 





Contrary to “calamity howlers,”’ our trade 
with South America shows that European com- 
petition has not strangled American effort. For 
the fiscal year ending June 30, 1923, compared 
with the similar period of 1921-1922; our total 
exports to that region increased 35 per cent., 
while the imports jumped 63 per cent. As a 
matter of fact, the increased trade with our 
southern neighbor was greater than the im- 
provement in our trade with any other foreign 
market except that of Oceania. 





A concession for the installation of plants 
for the extraction of gasoline from natural gas 
has been granted in Mexico. This is in accor- 
dance with the policy laid down in the decree of 
November 22, 1922, requiring oil companies to 
make use of the natural gas which heretofore 
has been allowed to escape wastefully. Accord- 
ing to the terms of the concession, it is agreed 
that a sufficient number of plants will be 
equipped within a period of five years to pro- 
duce at least 882,850 cubic feet of gasoline an- 
nually. 





In the building trade in Johannesburg, South 
Africa, a’steadily tncreasing use is being found 
for a combination material made up of asbes- 
tos and cement. The base is fibrous asbestos 
rock which is impregnated with slow-setting 
Portland cement; and the board is built up in 
layers—the fibers crossing each other and form- 
ing a homogeneous mass of great strength and 
toughness. Apart from being fireproof, it is 
claimed that the material helps greatly to de- 
crease construction costs. A firm in Johannes- 
burg has patented a process for reinforcing 
this asbestos-cement building board with steel. 





Owing to the success attending the utilization 
of water power in the Department of the 
Manche, France, a second and much larger 
hydro-electric plant is being planned to take 
care of the increased demand for power in that 
district. The plans involve the construction of 
a dam for a lake reservoir and a power station. 





It is said that 2,500,000 ice-cream cones are 
made in Chicago every day. The baking of 
them is a delicate operation; and gas is used 
for the purpose. The consumption of gas alone 
is estimated at 72,000,000 cubic feet a year. 





CHANNEL TUNNEL PLANS 

LANS for the inevitable Channel Tunnel, to 

connect England and France at their nearest 
points, are now complete in almost every de- 
tail as to mode of construction, cost, etc. A 
recent interesting memorandum of the Channel 
Tunnel Engineer, Sir Percy Tempest, tells this 
story. 

Beneath the sea at a convenient depth. is lo- 
cated a stratum which is the ideal material for 
tunnel construction. It is a chalk infiltrated 


with clay, impervious to water, and of such a 
thickness vertically as to allow the placing of 
the tunnel higher or lower as conditions may 
dictate. A boring machine has been constructed 
and thoroughly tried which will drive a head- 
ing 12 feet in diameter at a rate of 120 feet a 
day. Machines of this type, started from each 
end, would meet in 2% years. 

The main tunnel would be built parallel to 
this pilot heading, which would furnish many 
points of attack at once and serve as a passage- 
way to convey all the material to be removed, 
so that 18 months additional or, say, 4% years 
in all is estimated as sufficient for the comple- 
tion of the work. 





THE GASOLINE SHOVEL 
MAKES GOOD 

NEW %-yard gasoline, rope-thrust, re- 

volving shovel, known as the 20-B, has just 
been announced by the Bucyrus Company, South 
Milwaukee, Wisconsin. This shovel contains 
the same unique features which are embodied 
in the 30-B gasoline machine put out by the 
same manufacturer a year or so ago. 

Like the 30-B, the ingenious rope-thrust ar- 
rangement not only does away with the neces- 
sity of engines, gears, clutches, chains, or com- 
plicated shafting on the boom but at the same 
time gives this shovel a powerful drive behind 
the thrust, inasmuch as the whole power of 
the main engine is behind it. 














The new gasoline revolving shovel. 


This device has proved itself on the 30-B 
shovel under the toughest digging conditions in 
all parts of the world, and its manufacturers 
believe that it has literally created, in itself, a 
new era for the small shovel driven by an 
internal combustion engine. 





AN EARLY PNEUMATIC 
DISPATCH TUBE 

HE PRESENT weekly issues of The En- 

gineer, London, each contain a paragraph 
giving interesting items from its publication. of 
corresponding date. 60 years ago. In a recent 
number we read an account of the working of 
an experimental pneymatic dispatch tube, 600 
yards long, that was laid between Euston Sta- 
tion and the District Post Office. During six 


months’ service, 30 trains per day were dis- 
patched—the time of transmission occupying 
70 seconds with a daily cost of about $6.00. The 
scheme to lay a main tube, 54 inches in diam- 
eter, from Euston Station to the General Post 
Office and thence to Gresham Street was also 
mentioned. 
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NEW FLYING MACHINE 
W E LEARN through The Engineer of the 

advent of a flying machine of novel de- 
sign, the invention of a young Spanish engi- 
neer. The description of the machine is by no 
means clear, for which, of course, The Engi- 
neer is not responsible. It is neither an aero- 
plane, nor a helicopter, nor an orthopter, but 
something between all three. 

There is an aeroplane body with elevators, a 
tail fin, a rudder and ailerons without wings, 
and an ordinary 2-bladed tractor screw. From 
about the center of gravity of the machine a 
shaft extends upward for a few feet, carrying 
a large 4-bladed propeller, the blades of which 
project in a plane making a small angle of in- 
cidence to the horizontal. No power is sup- 
plied to rotate this large screw; but when the 
machine is propelled forward by the tractor 
screw the large propeller turns like a wind- 
mill and develops lift. It appears that the 
blades of the large screw are hinged to the 
shaft, so that each blade may independently as- 
sume a stable position under the joint action 
of the lift and centrifugal force. The shaft, as 
a whole, is apparently pivoted, so that it may 
automatically take up the position prescribed 
for it by the resultant forces and moments 
acting upon it. 

The object of these arrangements is, appar- 
ently, to neutralize the tendency of the ma- 
chine to bank under the inequality of the lifts 
developed by the separate blades of the large 
screw. During tests at Madrid, the machine is 
said to have shown its ability to descend al- 
most vertically with the engine cut off, the 
horizontal landing speed not exceeding six 
miles an hour. 





TO MEASURE THE POWER 
OF A HORSE 

T IS now about a century and a half since 

James Watt put the power of a working 
horse at 33,000 minute-pounds, and that figure 
has been accepted and adopted the world over 
as standard. It has been almost universally 
conceded that the figure is too high, but that 
has not at all affected the practical use of it. 
Now it is proposed—“better late than never”— 
to determine in a scientific way what is the act- 
ual power of a horse and what would be a rea- 
sonable horse-power. 

This is to be done shortly at the Iowa State 
Fair by the engineering department of the Iowa 
State College. A specially constructed wagon 
has been designed; and by means of a hydraulic 
pump, driven from the wheels, it will be possi- 
ble to put on any predetermined load and to 
maintain a uniform load resistance. Various 
loads up to the maximum will be tried, as well 
as various load conditions and longer and short- 
er periods of working, and from all the data 
we may expect a “desperate” average to be de- 
duced which we will be at liberty to accept or not. 





Mining and quarrying machinery finds a not 
inconspicuous place in the list given out by the 
Chamber of Commerce of the 100 chief exports 
of the United States for the year 1922. The 
total value was $6,571,000, and this figure did 
not include boilers and engines for power 
plants, locomotives, and other equipment. 


MOBILE WORKSHOP SPEEDS 
DRILL SHARPENING 
HE superintendent of the Virginian Lime- 
stone Corporation, Mr. W. B. Bobbitt, re- 
cently showed his ingenuity in providing a 
convenient traveling machine shop for sharp- 
ening drills. This mobile plant is in use at 
the quarry at Klotz, near Ripplemead. Mr. 
Bobbitt noticed that a great deal of time and 


body; and proceeded to fit it up with modery 
equipment for sharpening drills on short nos: 
tice. 

As a result of his planning, the machine shop 
on wheels has been provided with an air-driven: 
“Leyner” sharpener, a forge, an anvil, and such. 
other tools and small appliances as are re. 
quired for work of this kind. It was decided’ 
to leave the regular railroad trucks on the re- 








The old steam shovel which was dismantled and equipped as a mobile blacksmith shop. 


energy was being consumed in taking the steels 
from the drills to the machine shops and back 
again to the job—the distance to be covered 
was often so great that a considerable loss of 
time resulted. There were repeated delays that 
seriously interfered with the work; and drills 
were not always at hand when they were 
needed. 


modeled shovel so that it could be moved from 
place to place and kept within easy reach off 
the operations. An air line is run out from 
the compressor at the quarry. The whole 
scheme works very well: there are none of the) 
old delays, and the regular shops are thus res 
lieved of the handling of the drill steels. 





* 








“Leyner” sharpener mounted in the portable blacksmith shop. 


Luckily, Mr. Bobbitt hit upon a plan to get 
rid of these vexations. An old Vulcan shovel 
was standing around and not doing enough to 


pay for its keep. He decided to put it to work 


in a new capacity, and, with this in mind, he 
stripped it of all its machinery; repaired the 


Electricity is continually adding to its active 
ities on the farm as elsewhere. - An electricalf 
heated hatchery, with a capacity of 100,00 
eggs, is in successful operation in Oregon. Th 
incubator controls also the brooder of corft 
sponding capacity. 4 








